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Annual Progress Report, 2005 
Northeast Research Station 
J. D. Smolik 
 
 This year marked the 50th Anniversary of the Northeast Station.  The Station 
has grown considerably from the original 30 acre mobile concept to the current 86 
acres.  The station has also benefited from a number of improvements over the years.  
Among the most notable was the construction of an office/storage building in 1991.  
This was a joint effort by the SD Crop Improvement Association and the Agricultural 
Experiment Station.  The accomplishments over the years would not have been 
possible without the support of the Northeast Station Advisory Board.  I sincerely 
thank past and current members of the Board for their consistent support.  This year’s 
report includes a summary of small grain and row crop yields over the past 50 years 
and a reprint of the first Annual Progress Report. 
 
 The 2005 growing season was 10 days longer than average and growing 
season precipitation was nearly 3 inches below average (Table 1).  Precipitation was 
below average for all months except June.  Growing season precipitation over the past 
50 years is summarized in Figure 1.  Although precipitation was below average the 
growing season temperatures were moderate, and all crops benefited from the very 
good subsoil moisture reserves following the wet 2004 season. 
 
 Crops were planted in a timely manner and developed very well.  Oat and 
barley yields were lower than last years near record levels, while spring wheat yields 
were similar to the previous year.  Field peas were also evaluated and yields were 
similar to another east river location.  Alfalfa yields were higher than the previous year.  
Average soybean yields were 20% higher than last year and average corn yields were 
24% higher.  In general, plant disease and insect problems were minor. 
 
 The summer tour included herbicide studies, small grain varieties and diseases, 
field pea trials, soil fertility studies, corn and soybean insects, and forage crop 
updates.  We thank the area Crop Improvement Associations for sponsoring the lunch.  
Thanks also to Orrin Korth and family for assistance with harvest operations.   
 
Note:  Much of the information in this report is based on ongoing studies and results 
should therefore be considered tentative.  The use of trade names in this publication is 
not an endorsement of the product by either the Plant Science Department or the 
Agricultural Experiment Station.    
 
Special thanks to Lucinda Olson for her assistance in preparing this report.  
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Table 1.  Growing Season Precipitation* (inches)  1956 - 2005 
Year April May June July Aug. Sept. Oct. Total Frost-Free 
Days 
1956 1.80 2.88 6.56 4.02 6.25 0.70 2.44 24.65 125 
1957 4.26 5.98 2.85 0.74 5.26 2.12 3.12 24.33 119 
1958 1.41 1.49 2.65 2.68 0.57 0.81 0.18 9.79 116 
1959 0.58 3.47 1.91 1.66 4.69 1.10 1.95 15.36 110 
1960 1.53 3.84 4.05 0.79 1.03 1.30 1.50 14.04 123 
1961 2.16 5.75 4.01 4.62 0.62 1.84 1.00 20.00 138 
1962 1.39 5.48 3.98 10.36 1.89 1.39 1.11 25.60 143 
1963 1.41 3.54 3.22 5.74 2.51 4.33 0.68 21.43 158 
1964 2.39 1.07 3.62 2.01 4.22 0.93 0.04 14.28 92 
1965 2.89 6.08 3.66 2.34 2.63 4.33 1.23 23.16 104 
1966 1.49 0.77 1.88 2.19 4.59 1.53 1.52 13.97 138 
1967 0.92 0.69 4.58 1.05 1.13 1.06 0.35 9.78 129 
1968 3.04 2.15 3.18 2.39 1.53 2.56 2.00 16.85 132 
1969 1.52 3.44 1.96 4.52 2.48 1.86 2.18 17.96 109 
1970 2.00 1.98 1.07 2.29 1.00 1.66 2.01 13.01 148 
1971 1.33 1.78 7.61 1.02 2.93 1.46 5.56 21.69 168 
1972 1.90 7.73 2.92 6.35 2.57 0.11 1.37 22.95 172 
1973 1.14 2.87 1.12 2.05 1.27 3.81 1.39 13.65 183 
1974 1.22 3.37 1.45 2.09 3.70 0.22 0.91 12.96 141 
1975 4.15 2.18 4.76 1.25 2.89 2.28 1.64 19.15 139 
1976 1.10 1.26 1.49 0.51 0.79 1.62 0.57 7.34 144 
1977 2.64 2.24 5.78 2.47 2.70 3.67 3.06 22.56 180 
1978 3.38 5.15 2.26 2.08 2.43 2.32 0.53 18.15 178 
1979 3.14 2.17 5.78 3.10 5.21 0.53 3.50 23.43 162 
1980 0.43 3.09 4.97 1.96 3.82 0.72 0.68 15.67 150 
1981 0.48 0.99 2.73 2.23 1.20 0.52 1.88 10.03 136 
1982 0.35 5.50 1.37 4.05 0.64 2.73 3.11 17.75 175 
1983 0.70 1.64 3.43 5.45 3.00 2.86 1.30 18.38 140 
1984 2.88 1.66 7.45 1.85 3.09 1.14 4.69 22.76 147 
1985 1.93 3.90 2.07 5.21 3.65 3.77 1.59 22.12 167 
1986 5.55 4.64 3.62 4.14 3.11 4.19 0.13 25.38 159 
1987 0.55 2.03 1.20 4.16 5.64 2.44 0.45 16.47 162 
1988 0.59 2.76 0.69 0.86 4.03 2.98 0.22 12.13 144 
1989 2.95 1.15 1.74 2.41 4.58 1.56 0.56 14.95 147 
1990 1.04 2.26 5.13 3.73 2.58 2.16 1.78 18.68 136 
1991 4.01 4.41 10.45 2.69 4.37 1.45 0.63 28.01 146 
1992 0.91 1.45 7.95 3.08 0.75 3.17 0.02 17.33 154 
1993 1.69 2.53 6.58 6.70 1.40 2.05 0.17 21.12 149 
1994 2.48 2.12 6.11 4.65 3.67 2.47 2.11 23.61 162 
1995 2.92 3.66 2.89 8.05 6.09 2.45 2.43 28.49 152 
1996 0.18 4.20 1.36 3.43 2.92 2.34 2.57 17.00 154 
1997 2.20 0.97 0.76 4.77 4.23 1.39 2.25 16.57 152 
1998 0.69 4.18 2.96 1.93 3.94 0.02 7.58 21.30 167 
1999 1.45 2.57 4.96 1.56 0.49 2.29 0.25 13.57 165 
2000 1.20 2.35 3.29 4.29 0.88 1.00 2.45 15.46 157 
2001 6.96 2.75 3.94 2.85 0.18 2.35 0.67 19.70 165 
2002 1.75 1.67 2.57 2.48 4.44 0.75 1.45 15.11 135 
2003 1.78 3.26 1.18 1.94 1.40 1.75 0.67 11.98 160 
2004 1.83 5.70 3.34 5.88 1.20 4.77 5.64 28.36 153 
2005 1.10 3.43 4.39 1.18 1.67 2.41 1.37 15.55 157 
Avg: 1.95 3.05 3.62 3.20 2.75 1.98 1.74 18.27 147 
*1960-1962, 1973-1976, 1978 and 1979 data obtained from Watertown FAA station. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Growing Season Precipitation, 1956 - 2005
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50 Year Yield Summary 
J. D. Smolik 
 
Small grain, corn, and soybean yields in Crop Performance Trials in northeastern 
South Dakota over the past 50 years are listed in Table 2.  The average precipitation, 
small grain, corn, and soybean yields over 5-year periods are compared in Figures 2-
4.  Five year averages were used to better depict trends.  The long-term average 
precipitation at the NE Station is near 18 inches and most of the 5-year averages were 
very near the long-term average (Figure 2).  Small grain yields at the NE Station have 
generally trended upward (Figure 3). Oat yields over the past 15 years appear to have 
leveled somewhat.  Crown rust has caused significant yield loss in oats in some years, 
and remains a serious challenge to oat production in northeastern S.D.  Barley yields 
have shown consistent yield increases over the past 15 years.  The impact of scab on 
spring wheat yields over the wet 1991-1995 period is evident in Figure 3.  Over the 
past 50 years the yields of both barley and spring wheat have more than doubled. 
 
 The most dramatic increase in crop yields over the past 50 years has been in 
corn, where yields have more than tripled (Figure 4).  Corn yields increased 
approximately 30 bu/A over the first 25 years, increased another 30 bu/A over the next 
15 years, and have added another 30 bu/A over just the past 10 years.  Soybean 
yields more than doubled over the first 30 years, but have shown little consistent 
improvement over the past 20 years (Figure 4).  Soybean yields the past five years 
were only slightly better than the 1986-1990 period.  The decline in soybean yields 
and the apparent leveling of oat yields suggests areas where additional research may 
be required to improve yields.     
 
Figure 2.  Growing Season Precipitation (April-October)
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Table 2. Average yield in Crop Performance Trials, Northeastern SD, 1956-2005 
Year  Oats  Barley  Sp wheat  Soybean  Corn 
1956  42  28  19  39  45 
1957  74  29  19  20  49 
1958  111  48  29  12  35 
1959  18  16  7  8  33 
1960  69  35  21  8  48 
1961  91  42  25  17  61 
1962  74  42  21  13  47 
1963  53  30  9  38  83 
1964  71  46  28  11  36 
1965  111  68  34  20  43 
1966  50  25  25  24  74 
1967  96  61  41  13  35 
1968  67  48  33  --  43 
1969  103  72  28  19  68 
1970  57  26  18  18  60 
1971  84  50  40  --  81 
1972  54  39  26  --  65 
1973  92  59  27  26  57 
1974  47  26  22  19  -- 
1975  64  34  32  30  65 
1976  30  21  18  4  12 
1977  91  63  49  37  90 
1978  87  70  33  38  77 
1979  68  56  34  33  106 
1980  107  77  51  27  71 
1981  56  45  36  24  106 
1982  81  51  34  20  101 
1983  74  53  35  31  -- 
1984  114  94  55  43  66 
1985  111  84  53  26  85 
1986  71  65  37  45  115 
1987  112  65  51  40  132 
1988  40  27  15  20  50 
1989  66  46  31  36  90 
1990  130  75  60  37  105 
1991  81  49  22  42  140 
1992  151  108  58  26  58 
1993  82  63  20  29  42 
1994  88  52  31  51  138 
1995  86  51  45  45  107 
1996  75  72  43  44  111 
1997  81  68  44  45  139 
1998  106  70  44  53  156 
1999  97  68  33  50  134 
2000  91  65  45  35  120 
2001  101  97  65  34  130 
2002  58  46  29  45  136 
2003  86  76  51  20  68 
2004  145  104  52  40  140 
2005  116  87  51  48  174 
Note:    All yield data is bu/A,1973-1979 soybean data obtained from Revillo plots and  
 1973-1982 corn data obtained from Gary plots. 
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Figure 3. Average oat, barley, and spring wheat yields in Crop Performance Trials,
 Northeastern SD 1956-2005
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Figure 4. Average corn and soybean  yields in Crop Performance Trials, 
Northeastern SD 1956-2005
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2005 SMALL GRAIN VARIETY PERFORMANCE TRIALS 
 
R. G. Hall, K. K. Kirby, G. Piechowski, and L. Hall 
 
This is a report of the 2005 NE Research Farm performance trials for hard red spring 
wheat, oat, and barley varieties and experimental lines conducted by the South 
Dakota State University Crop Performance Testing (CPT) program.  These trials were 
seeded and by L. Hall, Research associate, SDSU Oat Breeding Project and 
harvested by the CPT program. 
 
Experimental Procedures 
 
Four plots measuring 5 X 20 feet for each entry were seeded and later cut back 
to a uniform dimension prior to harvest.  A cone-drill seeder with seven seed 
tubes spaced on 7-inch rows was used.  Plots were seeded at 1.2 million pure-
live-seeds per acre on April 19, 2005 into a Brookings silt loam previously 
cropped to soybeans.  Research funding & support sources:  The SD 
Agricultural Experiment Station and testing fees obtained from the SD Crop 
Performance Testing Program. 
 
Measurements of Performance 
 
Yield (bu./a) and bushel weight (lbs.) values are an average of four replicates. Yields 
are adjusted to 13.5% grain moisture (dry matter basis) and bushel weights of 60 
(wheat), 32 (oats), or 48 lbs. (barley).  Grain protein values were obtained from one 
sample per entry as determined by a FOSS TECATOR Model Infratec 1229 grain 
analyzer.  Yield values are reported for year 2005 and for 3-years (2003-05), while 
bushel weight and grain protein values are reported for 2005. 
 
 
Performance Results 
 
Hard red spring wheat:  As indicated in table 1 the average yield for 2005 was 
51 bu./acre and for the longer 3-year period it was 49 bu./acre.  In 2005, 
varieties had to yield 58 bu./acre to be in the top performance group for yield; 
and for the 3-year period varieties had to average 49 bu./acre to qualify for the 
top performance group for yield.  The top performance group for yield in 2005 
included seven experimental lines.  For the longer 3-year period the top 
performance group for yield included the varieties Steele-ND, Granger, Briggs, 
Knudson, Oklee, Alsen, Ulen, and Russ. 
 
In 2005, the average bushel weight was 55 lbs. the average grain protein was 
15.3%, and the average plant height was 35 inches.  In 2005, varieties with a 
bushel weight of 58 lbs. or higher were in the top performance group for bushel 
weight.  This included the varieties Oklee, and Glen, and the experimental lines 
SD 3888, SD 3851, and SD 3854.  In 2005, the varieties Granite, Dapps, and 
Oklee tended to have the high grain protein.  In 2005, entries had to attain a 
height of 35 inches or more to be in the top performance group for maximum 
plant height.  This group included six varieties and 13 experimental lines.  
Entries had to exhibit a lodging score of 2 or less to be in the top performance 
group for lodging resistance.  This group included Norpro, Reeder, Granite, 
Mercury,Trooper, Dandy, and Express. 
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Table 1. HRS wheat yield averages, South Shore, 2003-05. 
Bu/a at 13% moist. 2005 Averages Variety (Hdg.)*- by 3-yr 
then 2005 yield avg. 2005 3-Yr Bu.Wt. lb. Prot. % Ht. in Ldg.Sc.** 
Steele-ND (3 ) 57 56+ 57 16.1 35 3 
Granger (0 ) 57 56+ 56 15.8 38+ 3 
Briggs (0 ) 55 56+ 56 16.1 35 3 
Knudson (2 ) 56 54+ 56 14.8 35 3 
Oklee (2 ) 56 53+ 58+ 16.7 33 3 
Alsen (4 ) 48 51+ 55 16.3 35 3 
Ulen (2 ) 47 51+ 56 14.8 34 3 
Russ (2 ) 47 49+ 53 15.1 35 3 
Dapps (2 ) 50 48 55 16.8 36+ 2 
Walworth (0 ) 48 48 53 15.4 34 3 
Forge (-1) 47 48 55 14.8 36+ 3 
Norpro (3 ) 46 47 52 15.6 32 2+ 
Oxen (2 ) 42 47 51 14.4 33 3 
Reeder (3 ) 37 46 49 14.7 34 2+ 
Ingot (-1) 40 44 57 13.8 35 3 
Granite (5 ) 38 44 54 17.9 34 1+ 
Chris,CK (3 ) 36 38 54 14.9 39+ 3 
SD 3889  63+ . 57 15.2 35 3 
SD 3868 62+ . 57 14.6 37+ 3 
SD 3888  62+ . 58+ 14.9 36+ 3 
SD 3687  60+ . 55 14.4 36+ 3 
SD 3851  60+ . 60+ 15.0 37+ 3 
SD 3870  60+ . 57 15.9 38+ 3 
SD 3899  58+ . 55 15.1 37+ 3 
SD 3854  57 . 58+ 14.8 38+ 3 
ND 800  56 . 55 15.7 35 3 
SD 3875  56 . 57 14.6 36+ 3 
Glenn (3 ) 55 . 59+ 15.8 35 3 
SD 3897 54 . 55 15.7 36+ 3 
MN 00261-4  54 . 56 15.0 35 3 
SD 3879  53 . 56 14.0 36+ 3 
SD 3882  53 . 56 15.3 37+ 3 
Freyr (1 ) 52 . 56 14.8 33 3 
Banton (1 ) 50 . 56 15.0 36+ 2 
SD 3880  49 . 56 13.9 35 3 
Mercury (5 ) 48 . 56 15.2 33 1+ 
SD 3900  47 . 54 15.9 36+ 3 
SD 3860*  46 . 53 14.6 37+ 3 
Trooper (-1) 45 . 54 15.0 31 1+ 
Dandy (5 ) 41 . 54 15.5 37+ 2+ 
Express  38 . 50 15.6 33 1+ 
Test avg. : 51 49 55 15.3 35 3 
# Lsd(.05) : 5 7 2   3 1 
## TPG-value : 58 49 58   36 2 
### C.V. : 7 6 3   6 16 
* Heading, the relative days to heading, compared to Briggs. 
** Lodging score:  0 = all plants erect, 3 = 50% of plants at 45 o angle, 5 = all plants flat. 
# Lsd, the amount two values in a column must differ to be significantly different. 
## TPG-value, the minimum or maximum value required for the top-performance group (TPG). 
     A plus sign (+) indicates values within a column that qualify for the TPG. 
### Coef. of variation, a measure of trial experimental error. 
10 
 
Oats:  As indicated in table 2 the average yield for 2005 was 116 bu./acre and for the 
longer 3-year period it was 110 bu./acre.  In 2005, varieties had to yield 134 bu./acre to 
be in the top performance group for yield; and for the 3-year period varieties had to 
average 104 bu./acre to qualify for the top performance group for yield.  The top 
performance group for yield in 2005 included the varieties Morton HiFi, and Drumlin 
and the experimental line SD 020701; and for the longer 3-year period the varieties 
Morton, HiFi, Loyal, Don, Jerry, and Reeves. 
 
In 2005, the average bushel weight was 35 lbs. the average grain protein was 16.1%, 
and the average plant height was 42 inches.  In 2005, varieties with a bushel weight of 
40 lbs. or higher were in the top performance group for bushel weight.  This included 
the two hulless varieties Buff and Paul.  The variety Hytest and the hulless varieties 
Buff and Paul tended to have the high grain protein.  In 2005, entries with a height of 
44 inches or more were in the top performance group for maximum plant height.  This 
group included the varieties Morton, Loyal, and Morraine; and the SD experimental line 
SD 366-15.   There was no significant difference among the entries in lodging score.  
All of the entries in the test tended to exhibit moderate to severe lodging in 2005. 
 
Table 2. Oat yield averages, South Shore, 2003-05. 
Bu/a at 13% moist. 2005 Averages Variety (Hdg.)*- by 3-yr 
then 2005 yield avg. 2005 3-Yr Bu.Wt. lb. Prot. % Ht. in Ldg.Sc.** 
Morton (7 ) 137+ 131+ 35 16.3 46+ 4+ 
HiFi (8 ) 147+ 129+ 35 15.2 43 5+ 
Loyal (8 ) 114 117+ 32 16.6 44+ 5+ 
Don (1 ) 100 115+ 33 14.0 40 5+ 
Jerry (5 ) 89 112+ 32 16.1 43 5+ 
Reeves (2 ) 97 110+ 35 17.1 42 5+ 
Hytest (4 ) 90 102 37 18.1 42 5+ 
Buff Hls (3 ) 84 96 42+ 17.8 41 5+ 
Paul Hls (7 ) 84 81 41+ 18.5 42 5+ 
SD 020701 139+ . 34 15.2 42 5+ 
Drumlin (7 ) 136+ . 33 15.5 42 5+ 
SD 011315-15 132 . 31 14.5 42 5+ 
SD 021021 132 . 34 16.6 42 5+ 
SD 020536 130 . 34 16.0 41 5+ 
SD 011315-61 127 . 35 15.0 43 5+ 
SD 020883  125 . 37 16.0 40 5+ 
SD 366-36 125 . 34 16.3 43 5+ 
SD 011315-59 120 . 33 14.6 43 5+ 
SD 96024A-21 120 . 33 15.3 43 5+ 
Beach (6 ) 119 . 34 14.9 43 5+ 
SD 366-15 117 . 34 16.4 44+ 5+ 
Morraine (2 ) 115 . 33 15.8 44+ 5+ 
Stark Hls (6 ) 85 . 39 17.7 43 5+ 
Test avg. : 116 110 35 16.1 42 5 
# Lsd(.05) : 13 27 2   2 5 
## TPG-value : 134 104 40   44 NS^ 
### C.V. : 8 7 4   4 5 
* Heading, the relative days to heading, compared to Don. 
** Lodging score:  0 = all plants erect, 3 = 50% of plants at 45 o angle, 5 = all plants flat. 
# Lsd, the amount two values in a column must differ to be significantly different. 
## TPG-value, the minimum or maximum value required for the top-performance group (TPG). 
A plus sign (+) indicates values within a column that qualify for the TPG. 
### Coef. of variation, a measure of trial experimental error. 
^ Value differences within a column are non-significant (NS) at the .05 level of probability. 
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Barley:  As indicated in table 3 the average yield for 2005 was 87 bu./acre and 
for the longer 3-year period it was 89 bu./acre.  In 2005, varieties had to yield 
90 bu./acre to be in the top performance group for yield; and for the 3-year 
period varieties had to average 89 bu./acre to qualify for the top performance 
group for yield.  The top performance group for yield in 2005 included the 
varieties Haxby, Lacey, and Tradition.  For the longer 3-year period the top 
performance group for yield included the two-row varieties Haxby, Eslick, 
Valier, Conlon, and the six-row variety Lacey. 
 
In 2005, the average bushel weight was 49 lbs. the average grain protein was 
13.9%, and the average plant height was 34 inches.  In 2005, varieties with a 
bushel weight of 49 lbs. or higher were in the top performance group for bushel 
weight.  This included the varieties Haxby, Valier, Conlon, Lacey, Robust, and 
Tradition.  The varieties Conlon, Haxby, Eslick, and Valier are classified as two-
row feed barleys while the other varieties are classified as malting varieties.  
Conlon is also classified as a malting barley.  The varieties Robust, Lacey, and 
Valier tended to have highest average grain protein.  In 2005, entries had to 
attain a height of 34 inches or more to be in the top performance group for 
maximum plant height.  This group included the variety Robust, Lacey, 
Drummond, Excel, Tradition, and Legacy.  There was no significant difference 
among the entries in lodging score.  All of the entries in the test tended to 
exhibit moderate to severe lodging in 2005.  
 
 
Table 3. Barley yield averages, South Shore, 2003-05. 
Bu/a at 13% moist. 2005 Averages Variety (Hdg.)*- by 3-yr 
then 2005 yield avg. 2005 3-Yr Bu.Wt. lb. Prot. % Ht. in Ldg.Sc.**
Haxby (2 ) 96+ 98+ 51+ 13.2 33 4+ 
Eslick (3 ) 89 96+ 48 13.8 32 5+ 
Valier (4 ) 87 91+ 51+ 14.3 32 4+ 
Conlon (0 ) 85 91+ 51+ 13.4 32 5+ 
Lacey (0 ) 91+ 90+ 49+ 13.8 35+ 4+ 
Drummond (2 ) 88 87 48 13.7 35+ 4+ 
Excel (3 ) 83 84 47 13.7 35+ 4+ 
Stellar-ND (2 ) 88 82 47 13.7 33 4+ 
Robust (3 ) 76 78 49+ 14.6 37+ 4+ 
Tradition (0 ) 92+ . 49+ 13.7 35+ 5+ 
Legacy (3 ) 82 . 45 14.5 35+ 5+ 
Test avg. : 87 89 49 13.9 34 4 
# Lsd(.05) : 6 9 2   2 NS^ 
## TPG-value : 90 89 49   35 5 
### C.V. : 5 5 2   5 8 
* Heading, the relative days to heading, compared to Lacey. 
** Lodging score:  0 = all plants erect, 3 = 50% of plants at 45 o angle, 5 = all plants flat. 
# Lsd, the amount two values in a column must differ to be significantly different. 
## TPG-value, the minimum or maxiumu value required for the top-performance group (TPG). 
A plus sign (+) indicates values within a column that qualify for the TPG. 
### Coef. of variation, a measure of trial experimental error. 
^ Value differences within a column are non-significant (NS) at the .05 level of probability. 
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2005 East River Field Pea Variety Trials 
 
R. G. Hall and K. K. Kirby 
 
 
 
Procedures 
 
 
 Field pea varieties were evaluated at the Selby and South Shore locations.  
Plots were seeded at 7 pure-live-seeds per square foot with inoculated seed.  Plots at 
Selby received .75 pt/A Poast post-emergence.  The South Shore plots received 4 
oz/A Spartan pre-emergence and 1.5 pt/A Poast post-emergence.  Yield data is the 
average of four replications. 
 
Performance Results 
 
 
 Top-performing entries for yield for 2005 by variety and test location were SW 
Salute and Cooper at South Shore; and CDC Mozart, Cooper, SW Salute, Marguee, 
SW-Midas, and Stratus at Selby (Table 1a).  When averaged over both East River 
locations, Cooper and SW-Salute tended to be the best yielding varieties. 
 
 Twelve varieties exhibited bushel weights of 65 lb or higher at South Shore and 
18 varieties at Selby weighed 62 lb or higher to qualify for the top-performance group 
for bushel weight (Table 1b). 
 
 Protein levels in the grain were determined for South Shore and Selby locations 
only.  At both locations each of the four plots was sub-sampled for grain.  The grain 
was combined and a composite sample was obtained and measured for protein 
content.  Since only one protein determination was made at each location, the 
average of both locations was reported.  The East River protein levels ranged from a 
low of about 23.2% for SW-Midas to a high of about 27.2% or higher for Integra and 
Grande (Table 1b).  The origin, variety traits, and disease reactions for the field pea 
entries in the 2005 tests are listed in Table 2. 
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Table 1a. Field pea yield results - South Dakota East River locations, 2005. 
Locations - BU/A at 13% H2O 
South Shore Selby East River BU/A 
Variety (Mat.)*                   
(By East River average) 2005 2005 2005 
SW SALUTE $ (E) 56 53 55 
COOPER $ (L) 54 54 54 
CDC MOZART (M) 47 56 52 
MARQUEE (-) 50 53 52 
SW MIDAS $ (E) 48 52 50 
TUDOR $ (M) 52 48 50 
ECLIPSE $ (M) 51 48 50 
STRATUS $ (M) 44 52 48 
INTEGRA (E) 43 49 46 
MAJORET $ (E) 47 45 46 
SW CIRCUS $ (E) 44 46 45 
DS-ADMIRAL $ (E) 40 47 44 
CEB4133 (-) 45 43 44 
CAMRY $ (M) 38 47 43 
GRANDE $ (M) 46 40 43 
TOPEKA $ (E) 41 42 42 
CDC MONTERO (M) 36 46 41 
CARNEVAL $ (M) 40 40 40 
AP-18 (-) 40 40 40 
PRO 011-3172 (-) 34 34 34 
CRUISER (M) 46 . . 
FORAGER (-) . 36 . 
JOURNEY (-) . 33 . 
40-10 MAGDA (L) . 33 . 
ARVIKA (L) . 29 . 
Test avg. : 45 44   
High avg. : 56 56   
Low avg. : 34 29   
# Lsd (.05) : 5 6   
## TPG-value : 40 50   
### C.V. : 8 9   
* Early- E, medium- M, late- L, or very late- VL maturity. 
^ Values within a column do not differ significantly (.05 level of probability). 
# Lsd, the amount values in a column must differ to be significantly different. 
## TPG-value, the minimum value required for the top performance group for yield. 
### Coef. of variation, a measure of trial experimental error, 15% or less is best. 
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Table 1b.  Field pea averages for bushel weight (BW) and grain protein (PRT) –  
East River South Dakota locations. 
Location - BW 
South Shore Selby 
East River                          BW 
& PRT 
Variety (Mat.)*             (By 
East River BW) BW lb BW lb BW lb PRT % 
MAJORET $ (E) 67 63 65 26.8 
CDC MOZART (M) 67 63 65 24.4 
CRUISER (M) 67 62 64 26.8 
GRANDE $ (M) 65 63 64 27.4 
SW CIRCUS $ (E) 65 64 65 24.5 
CDC MONTERO (M) 65 64 64 23.6 
SW MIDAS $ (E) 65 64 64 23.2 
ECLIPSE $ (M) 65 63 64 25.8 
AP-18 (-) 65 62 63 25.7 
TOPEKA $ (E) 64 64 64 24.5 
SW SALUTE $ (E) 65 63 64 25.5 
CEB4133 (-) 65 63 64 24.8 
MARQUEE (-) 64 64 64 24.7 
TUDOR $ (M) 65 62 63 24.9 
CAMRY $ (M) 64 63 64 24.7 
DS-ADMIRAL $ (E) 64 63 64 24.0 
PRO 011-3172 (-) 64 61 62 24.8 
CARNEVAL $ (M) 64 61 63 24.6 
INTEGRA (E) 64 61 63 27.2 
STRATUS $ (M) 64 62 63 26.4 
COOPER $ (L) 63 63 63 24.8 
40-10 MAGDA (L) . 59 . . 
JOURNEY (-) . 61 . . 
FORAGER (-) . 61 . . 
ARVIKA (L) . 59 . . 
Test avg. : 65 62   
High avg. : 67 64   
Low avg. : 63 59   
# Lsd (.05) : 2 2   
## TPG-value : 65 62   
### C.V. : 2 2   
* Early- E, medium- M, late- L, or very late- VL maturity. 
** Lodging scale: 0 = all plants erect, 3 = lodging at 45o -angle, 5 = all plants flat. 
# Lsd, the amount values in a column must differ to be significantly different. 
## TPG-value, the minimum or maximum value required for the top performance group. 
### Coef. of variation, a measure of trial experimental error, 15% or less is best. 
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Table 2.  Origin, variety traits, and disease reactions for field pea entries tested in 2005. 
            Mycos-   
Rel.* Seed Leaf # Vine ## Lodging Powdery phaerella Fusarium Variety 
Mat. Color type Length (0-5) ~ mildew 
** 
blight ** wilt ** 
Seed 
Size
Forage types:                  
Arvika L Mottled N L 5 - - - S 
40-10 Magda L Mottled N VL 5 - - - S 
                   
Grain types:                  
DS-Admiral $ E Yellow SL M 3 VG F F M 
SW Circus $ E Yellow SL M 1 P F P M 
Integra E Yellow SL M 1 P P F L 
Majoret $ E Green SL S 1 P F P L 
SW Midas $ E Yellow SL M 1 VG F F M 
SW Salute $ E Yellow SL M 1 VG F P M 
Topeka $ E Yellow SL S 1 VG F P M 
Camry $ M Green SL S - VG F F L 
Carneval $ M Yellow SL M 1 F F P M 
Cruiser M Green SL M 1 P F P M 
Eclipse $ M Yellow SL M 1 VG F F L 
Grande $ M Yellow N L - P F P M 
CDC Montero M Green SL M - VG F F M 
CDC Mozart M Yellow SL S 1 VG P F M 
Stratus $ M Green SL S 1 VG F P L 
Tudor $ M Yellow SL M - VG P F L 
Cooper $ L Green SL M - VG F F L 
                   
Forage 
experimentals:                  
Forager - Green N L 5 - - - M 
Journey - Green N L 5 - - - S 
                   
Grain 
experimentals:                  
AP-18 - Green SL - - - - - - 
CEB4133 - Yellow SL   - - - - - 
Marquee - Yellow SL - - - - - - 
PRO 011-3172 - Green SL - - - - - - 
$ Plant breeders rights (PBR) application is pending or anticipated. Similar to plant variety (PVP) protection. 
* Early- E, medium- M, late- L, or very late- VL maturity. 
# Normal- N or semi-leafless- SL leaf type. 
## Short- S, medium- M, long- L, or very long- VL vine length. 
~ 0 = all plants erect, 3 = lodging at 45-degree angle, 5 = all plants flat. 
** Very good- VG, good- G, fair- F, poor- P disease resistance. 
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2005 SOYBEAN VARIETY PERFORMANCE TRIALS  
  
R. G. Hall, K. K. Kirby, and G. Piechowski 
 
This reports the 2005 NE Research Farm performance trials for both non-Roundup-
Ready™ and Roundup-Ready™ soybean varieties conducted by the South Dakota 
State University Crop Performance Testing (CPT) program. 
 
Experimental Procedures 
 
Entries were placed into either a maturity group-0 or group-I test trial according to 
maturity ratings reported by a given seed company. NOTE:  Each company selects 
the appropriate maturity group trial (0 or I) for their entries at a location.  Generally, 
each company has one or more maturity group checks for the varieties they market.  
However, there are no standard regional or national check varieties for maturity.  
Consequently, a late group-0 variety from one company may be similar in maturity to 
an early group-l variety from another company because they use different check 
varieties for maturity.  As a result, this testing program can not guarantee that all 
entries are placed in the proper maturity trial.  In some trials, borderline entries with 
maturity group ratings at or near the arbitrary breaks between the late group-0’s and 
early-group-I’s may crossover. 
 
Entries were seeded in three replications with each variety randomly located within a 
replication block. Plots consisted of four 30-inch rows, 20 feet long. Plots were seeded 
on May 20 and June 1, 2005 at South Shore and Warner, respectively. A Monosem 
precision row crop planter was used for seeding and delivered 165,000 seeds per 
acre, regardless, of seed quality and germination percentage. Granular Nitragin brand 
Soybean Soil Implant metered down the insecticide tube was used for soil inoculation. 
 
Except for weed control the experimental procedures described above apply both to 
the non-Roundup Ready™ and the Roundup Ready™ trials.  At South Shore, both 
trials received pre-emergence applications of Dual II Magnum at recommended label 
rates.  The Roundup Ready™ trial received a post emergence application of Roundup 
Ultra (32 oz/acre) when weeds were 2-5” tall.  In the non-Roundup Ready™ trial no 
post-emergence weed control was needed.  At Warner Roundup Ready™ trial a post-
emergence application of Roundup Ultra (32 oz/acre) was applied when weeds were 
2-5” tall.  At South Shore, Asana insecticide was applied at the recommended label 
rate on August 13, 2005 to control soybean aphids and soybean leaf beetle. 
 
Yield values (bu/a) are an average of three replications, adjusted to 13% moisture 
(dry-matter basis) and a bushel weight of 60 pounds.   Yield, least significant 
difference (Lsd), and minimum top-yield values are rounded off to the nearest whole 
bushel per acre.  The reported protein and oil values are for the current season.  
Three replicate samples of every variety in each trial was combined into one 
composite sample and tested for protein and oil using a FOSS TECATOR Model 
Infratec 1229 grain analyzer.  Plant Height was measured from the soil surface to the 
top node of the main stem.  Lodging scores are an average of how erect the main 
stem of all the plants are at maturity.  1 = all plants erect, 2 = slight lodging, 3 = 
lodging at a 45o angle, 4 = severe lodging, and 5 = all plants flat. 
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Measurements of Performance 
 
Check for the "least significant difference" (Lsd) value at the bottom of each column of 
data values.  The reported Lsd values can be used in two ways.  First, the Lsd value 
indicates how much a variable such as yield must differ between two varieties before 
there is a real yield difference. For example, in the non-Roundup Ready test (Table 
1a), the year 2005 Lsd value of 4 bu/a can be used to compare the yields of any two 
varieties in trial.  If variety A yields 50 bu/a and variety B yields 48 bu/the yield 
difference is 2 bu/a (50 - 48 = 2).  In this case the two varieties do not differ in yield 
because their yield difference of 2 bu/a is less than the reported Lsd value of 4 bu/a.  
In contrast, if variety C yields 45 bu/a the yield difference between variety A and 
variety C would be 5 bu/a (50-45 = 5). In this case the yield difference of 5 bu/a is 
more than the reported Lsd value of 4 bu/a; therefore, variety A has a significantly 
higher yield than variety C.   
The second use for the Lsd value is to identify the top group for the current year yield, 
two-year yield, and lodging percentage.  For example, in Table 1a the highest current 
year yield was 54 bu/a.  To determine if it is the only top yielding variety in this trial 
use the Lsd value of 4 bu/a at the bottom of the 2005 yield column.  In order for 
varieties to be in the top performance group for yield they must yield 50 bu/a (54 - 4 = 
50) or higher.  Technically, a yield of 51 bu/a is in the top yield group while a yield of 
50 bu/a would not be in the top yield group.  However, since all yields and Lsd values 
are rounded to the nearest whole number.  We can say 50 bu/a, because of the 
rounding-off, is the more appropriate minimum value for top yield varieties in this test 
trial.  Top yield varieties for 2005 are those varieties that are equal or higher than the 
minimim top yield group value. In addition, the minimum top yield group value is 
indicated for the 2 yr. (2004-05) average unless there were no significant yield 
differences.  The minimum yield required to qualify for the top performance group for 
yield is listed at the bottom of each yield column (TPG-value). 
   
Similarly, the top group for lodging can be determined. For example, in Table 1b, the 
minimum lodging percentage was 1%.  In Table 1a current year yields must equal 50 
bu/a or higher, two-year yields must equal 44 bu/a, and lodging must be equal to 1 or 
less to be in the top performance group for these factors.  Since only one sample was 
tested for protein and oil content statistical analysis was not used to determine variety 
differences in these two variables. 
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Performance Trial Results for year 2005 and years 2004-05 
 
Roundup Ready varieties:   
 
SOUTH SHORE- North East Research Farm 
WARNER- No-till, Allen & Inel Ryckman Farm (cooperators) 
 
South Shore, Group-0 (Tables 1a & 1b):  The 2005 and two-year test yield averages 
were 49 and 44 bushels per acre, respectively (Table 1a). Varieties had to average 50 
bushels or higher to be in the top yield group for 2005.  Likewise, varieties had to 
average 44 bushels or higher to be in the top yield group for two years. Variety yield 
averages had to differ by 4 bushels in 2005 and 5 bushels for two years to be 
significantly different.  The 2005 protein, oil, and lodging score test averages were 
37.2%, 17.2% and 1, respectively (Table 1b).  Lodging score averages of 1 indicated 
a variety qualified for the top performance group or did not exhibit any lodging. 
Warner, Group-0 (Tables 1a & 1b):  The 2005 and two-year test yield averages were 
50 and 49 bushels per acre, respectively (Table 1a). Varieties had to average 50 
bushels or higher to be in the top yield group for 2005.  Likewise, varieties had to 
average 47 bushels or higher to be in the top yield group for two years. Variety yield 
averages had to differ by 5 bushels in 2005 and 5 bushels for two years to be 
significantly different.  The 2005 protein, oil, and lodging score test averages were 
34.5%, 18.5%, and 1, respectively (Table 1b).  Lodging score averages among the 
varieties were not significantly different from one another. 
 
Northern test zone, Group-0 (Tables 1a & 1b):  The 2005 and two-year test yield 
averages in the Northern zone were 49 and 47 bushels per acre, respectively (Table 
1a). Varieties had to average 51 bushels or higher to be in the top yield group for 
2005.  Variety yield averages had to differ by 3 bushels in 2005 to be significantly 
different.  Likewise, varieties had to average 48 bushels or higher to be in the top yield 
group for two years.  The 2005 protein, oil, and lodging score test averages were 
35.9%, 17.8%, and 1, respectively (Table 1b).  Only a few entries exhibited any 
measurable lodging. 
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Table 1a. Roundup Ready™ maturity group-0 soybean variety yield averages- Northern zone, 
2004-05. 
Northern Averages by Location 
South Shore Warner 
Northern Zone 
Averages 
Brand/Variety                 
(By 2-yr then 2005 zone yield) DTM*
Bu/Acre 
2005 
Bu/Acre 
2-Yr 
Bu/Acre 
2005 
Bu/Acre 
2-Yr 
Bu/Acre 
2005 
Bu/Acre 
2-Yr 
WENSMAN/W 2103RR 112 53 48 53 51 53 50 
KRUGER/K-098RR 112 50 46 55 52 53 49 
MUSTANG/M-075RR 111 54 47 52 49 53 48 
MUSTANG/M-095RR 113 51 47 50 49 51 48 
DYNA-GRO/37A10 112 48 44 53 52 51 48 
NORTHSTAR/NS 0954RR 112 47 46 52 49 50 48 
MUSTANG/M-094RR 112 53 49 45 46 49 48 
GOLD COUNTRY/2509RR 112 48 45 50 50 49 48 
NUTECH/NT-0999RR 112 45 45 50 51 48 48 
NUTECH/NT-0889RR 112 48 45 52 49 50 47 
SEEDS 2000/2090RR 112 50 45 49 49 50 47 
PRAIRIE BR./PB-0923RR 112 47 43 51 51 49 47 
THOMPSON/T-0889+RR 112 47 45 51 49 49 47 
PRAIRIE BR./PB-0954RR 112 46 45 47 49 47 47 
WENSMAN/W 2090RR 112 49 42 51 50 50 46 
MUSTANG/M-055RR 111 46 42 52 48 49 45 
WENSMAN/W 2062RR 109 49 43 49 47 49 45 
NORTHSTAR/NS 0517RR 108 47 43 48 46 48 45 
SODAK GEN./1092RR 112 45 41 48 47 47 44 
SODAK GEN./1091RR 112 43 41 45 45 44 43 
PRAIRIE BR./PB-0725RR 109 54 . 54 . 54 . 
NUTECH/NT-0886RR 112 53 . 51 . 52 . 
INTEGRA/PSI 96090RR 113 51 . 53 . 52 . 
FARM ADVANTAGE/FA 7063 108 51 . 51 . 51 . 
HEFTY/095R 112 51 . 51 . 51 . 
INTEGRA/PSI 95090RR 113 50 . 52 . 51 . 
NUTECH/NT-0939RR 113 49 . 50 . 50 . 
NUTECH/NT-0999+RR 112 50 . 49 . 50 . 
HEFTY/094R 112 49 . 51 . 50 . 
KRUGER/EXP080RR 112 50 . 50 . 50 . 
DAIRYLAND/DSR-0701/RR 110 49 . 50 . 50 . 
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Table 1a. Roundup Ready™ maturity group-0 soybean variety yield averages- Northern zone, 
2004-05 (continued). 
----- Northern Locations ----- 2004-05 
Yield Averages 
South Shore Warner 
Northern Zone 
Averages 
Brand/Variety                 
(By 2-yr then 2005 zone yield) DTM*
Bu/Acre 
2005 
Bu/Acre 
2-Yr 
Bu/Acre 
2005 
Bu/Acre 
2-Yr 
Bu/Acre 
2005 
Bu/Acre 
2-Yr 
        
STINE/0943-4 112 48 . 52 . 50 . 
MUSTANG/M-066RR 109 49 . 49 . 49 . 
MUSTANG/M-096RR 111 49 . 49 . 49 . 
NUTECH/NT-1212RR/SCN 114 46 . 52 . 49 . 
KRUGER/K-056RR 110 47 . 50 . 49 . 
PRAIRIE BR./PB-0965RR 113 48 . 50 . 49 . 
NORTHSTAR/NS 0910RR 112 48 . 49 . 49 . 
NORTHSTAR/NS 0920RR 112 49 . 47 . 48 . 
EXP./SD00-1251R 113 46 41 49 . 48 . 
DEKALB/DKB08-51 109 45 . 48 . 47 . 
DAIRYLAND/DSR-050/RR 112 47 . 47 47 47 . 
DAIRYLAND/DST09002RRSTS 112 46 . 46 . 46 . 
WENSMAN/W 2082RR 112 46 . 43 . 45 . 
THUNDER/2608NRR 106 . . 48 . . . 
THUNDER/708RR 109 . . 50 . . . 
THUNDER/EXP709RR 109 . . 55 . . . 
STINE/0708-4 116 52 . . . . . 
STINE/0916-4 108 . . 50 . . . 
RENK/RS095RR 114 51 . . . . . 
Test avg. : 111 49 44 50 49 49 47 
# Lsd (.05):   4 5 5 5 3 2 
## TPG-avg. :   50 44 50 47 51 48 
@ Coef. Var.:   4 7 6 6 5 6 
* DTM= average days from seeding (South Shore- May 20, Warner- June 1, 2005) to maturity. 
# Lsd,(.05)= amount values in a column must differ to be significantly different, if 
differences are not significant (NS), NS is indicated. 
## TPG-avg. = minimum value to qualify for top performance group. 
@ Coef. Var. = a measure of trial EXP. error, 15% or less is best. 
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Table 1b. Roundup Ready™ maturity group-0 soybean variety protein, oil, and lodging score 
averages- Northern zone, 2005.   
Northern Averages by Location 
South Shore Warner 
Northern Zone 
Averages 
Brand/Variety                          (By 
2005 zone protein) DTM* 
Prot. 
(%) 
Oil 
(%) 
Ldg. 
(1-5)* 
Prot. 
(%) 
Oil 
(%) 
Ldg. 
(1-5)* 
Prot. 
(%) 
Oil 
(%) 
Ldg. 
(1-5)* 
EXP./SD00-1251R 113 39.0 16.7 1 36.3 18.1 1 37.7 17.4 1 
SODAK GEN./1091RR 112 38.3 17.1 1 36.0 18.4 1 37.2 17.8 1 
NORTHSTAR/NS 0954RR 112 38.1 16.6 1 36.0 18.2 1 37.1 17.4 1 
INTEGRA/PSI 95090RR 113 38.4 16.8 1 35.6 18.0 1 37.0 17.4 1 
NUTECH/NT-0886RR 112 38.1 17.3 1 35.2 18.5 1 36.7 17.9 1 
SEEDS 2000/2090RR 112 38.5 16.3 1 34.8 18.2 1 36.7 17.3 1 
KRUGER/K-098RR 112 37.9 17.0 1 35.2 18.2 1 36.6 17.6 1 
NORTHSTAR/NS 0920RR 112 38.7 16.1 1 34.3 18.3 1 36.5 17.2 1 
INTEGRA/PSI 96090RR 113 37.9 17.3 2 34.9 18.4 1 36.4 17.9 2 
PRAIRIE BR./PB-0923RR 112 38.0 17.1 1 34.8 18.7 1 36.4 17.9 1 
DYNA-GRO/37A10 112 37.9 16.6 1 34.9 18.5 1 36.4 17.6 1 
SODAK GEN./1092RR 112 38.1 17.4 1 34.6 18.8 1 36.4 18.1 1 
STINE/0943-4 112 37.9 16.4 1 34.8 18.6 1 36.4 17.5 1 
WENSMAN/W 2062RR 109 37.4 17.3 1 35.3 18.6 1 36.4 18.0 1 
NUTECH/NT-0999RR 112 38.2 16.9 1 34.4 18.8 1 36.3 17.9 1 
WENSMAN/W 2090RR 112 37.3 17.2 1 35.3 18.1 1 36.3 17.7 1 
NORTHSTAR/NS 0910RR 112 37.6 16.8 1 35.0 18.3 1 36.3 17.6 1 
GOLD COUNTRY/2509RR 112 37.8 17.1 1 34.7 18.6 1 36.3 17.9 1 
WENSMAN/W 2103RR 112 37.4 17.4 1 35.1 18.5 1 36.3 18.0 1 
WENSMAN/W 2082RR 112 37.2 17.3 1 35.3 18.4 1 36.3 17.9 1 
NORTHSTAR/NS 0517RR 108 37.1 17.6 1 35.1 18.7 1 36.1 18.2 1 
THOMPSON/T-0889+RR 112 37.2 16.9 1 34.9 18.3 1 36.1 17.6 1 
NUTECH/NT-0889RR 112 37.1 17.2 1 34.9 18.4 1 36.0 17.8 1 
HEFTY/094R 112 37.5 17.1 1 34.5 18.5 1 36.0 17.8 1 
KRUGER/EXP080RR 112 37.5 17.0 1 34.5 18.3 1 36.0 17.7 1 
PRAIRIE BR./PB-0954RR 112 37.4 17.0 1 34.6 18.5 1 36.0 17.8 1 
MUSTANG/M-095RR 113 37.2 17.3 1 34.7 18.4 1 36.0 17.9 1 
PRAIRIE BR./PB-0965RR 113 37.2 17.0 1 34.6 18.6 1 35.9 17.8 1 
MUSTANG/M-094RR 112 38.0 16.6 1 33.8 18.7 1 35.9 17.7 1 
MUSTANG/M-055RR 111 37.2 17.0 1 34.3 18.6 1 35.8 17.8 1 
MUSTANG/M-075RR 111 37.2 17.3 1 34.3 18.7 1 35.8 18.0 1 
MUSTANG/M-096RR 111 37.3 17.4 1 34.0 18.8 1 35.7 18.1 1 
NUTECH/NT-0939RR 113 36.5 17.2 1 34.7 18.4 1 35.6 17.8 1 
DAIRYLAND/DSR-050/RR 112 37.3 17.1 1 33.9 18.8 1 35.6 18.0 1 
NUTECH/NT-0999+RR 112 36.8 17.6 2 34.0 19.1 1 35.4 18.4 1 
HEFTY/095R 112 36.1 16.9 1 34.4 17.6 1 35.3 17.3 1 
DAIRYLAND/DSR-0701/RR 110 36.2 17.5 1 34.2 18.6 1 35.2 18.1 1 
DEKALB/DKB08-51 109 36.0 17.8 1 33.6 18.3 1 34.8 18.1 1 
DAIRYLAND/DST09002RRSTS 112 35.8 18.0 2 33.8 19.1 1 34.8 18.6 2 
KRUGER/K-056RR 110 35.5 18.2 1 33.0 19.3 1 34.3 18.8 1 
           
           
22 
 
Table 1b. Roundup Ready™ maturity group-0 soybean variety protein, oil, and lodging score averages - 
Northern zone, 2005 (continued).   
Northern Averages by Location 
South Shore Warner 
Northern Zone 
Averages 
Brand/Variety                         (By 
2005 zone protein) DTM*
Prot. 
(%) 
Oil 
(%) 
Ldg. 
(1-5)* 
Prot. 
(%) 
Oil 
(%) 
Ldg. 
(1-5)* 
Prot. 
(%) 
Oil 
(%) 
Ldg. 
(1-5)* 
PRAIRIE BR./PB-0725RR 109 35.6 17.5 1 32.7 18.2 1 34.2 17.9 1 
MUSTANG/M-066RR 109 35.3 18.3 1 32.7 19.4 1 34.0 18.9 1 
FARM ADVANTAGE/FA 7063 108 35.8 17.1 1 32.1 18.2 1 34.0 17.7 1 
NUTECH/NT-1212RR/SCN 114 35.2 17.5 2 32.2 18.7 1 33.7 18.1 1 
THUNDER/2608NRR 106 . . . 34.4 18.4 1 . . . 
THUNDER/708RR 109 . . . 34.2 18.4 1 . . . 
THUNDER/EXP709RR 109 . . . 34.9 18.4 1 . . . 
STINE/0708-4 116 36.9 17.7 1 . . . . . . 
STINE/0916-4 108 . . . 34.3 18.7 1 . . . 
RENK/RS095RR 114 36.0 16.9 1 . . . . . . 
Test avg. : 111 37.2 17.2 1 34.5 18.5 1 35.9 17.8 1 
# Lsd(.05) :       1     NS       
## TPG-avg. :       1     1       
@ Coef. Var. :       25     0       
* DTM= average days from seeding (South Shore- May 20, Warner- June 1, 2005) to maturity. 
* Lodging, 1= all plants erect, 5= all plants flat. 
# Lsd,(.05)= amount values in a column must differ to be significantly different, if 
differences are not significant (NS), NS is indicated. 
## TPG-avg. = minimum or maximum value to qualify for top performance group. 
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South Shore, Group-I (Tables 2a & 2b):  The 2005 and two-year test yield averages 
were 47 and 45 bushels per acre, respectively (Table 2a). Varieties had to average 48 
bushels or higher to be in the top yield group for 2005.  Varieties had to average 45 
bushels or higher to be in the top yield group for two years.  Variety yield averages 
had to differ by 4 bushels in 2005 and 3 bushels for two years to be in the top 
performance group for yield.  The 2005 protein, oil, and lodging score test averages 
were 36.9%, 17.2%, and 1, respectively (Table 2b).  Although lodging score were 
significant an average of 1 indicated lodging was not a major factor in this trial. 
 
Warner, Group-I (Tables 2a & 2b):  The 2005 and two-year test yield averages were 
51 and 50 bushels per acre, respectively (Table 2a). Varieties had to average 52 
bushels or higher to be in the top yield group for 2005.  Likewise, varieties had to 
average 49 bushels or higher to be in the top yield group for two years. Variety yield 
averages had to differ by 5 bushels in both 2005 and for two years to be significantly 
different.  The 2005 protein, oil, and lodging score test averages were 34.0%, 18.6%, 
and 1, respectively (Table 2b).  Although lodging score averages were significant the 
amount of lodging present was not a major factor for this trial. 
 
Northern test zone, Group-I (Tables 2a & 2b):  The 2005 and two-year test yield 
averages in the Northern zone were 49 and 48 bushels per acre, respectively (Table 
2a). Varieties had to average 51 bushels or higher in 2005 and 47 bushels for two 
years to be in the top yield group.  Variety yield averages had to differ by 3 bushels in 
both 2005 and for two years to be significantly different. The 2005 protein, oil, and 
lodging score test averages were 35.5%, 17.9%, and 1, respectively (Table 1b).  
Lodging score averages indicated lodging was not a major problem in 2005 in this 
trial. 
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Table 2a. Roundup Ready™ maturity group-I soybean variety yield averages- Northern zone, 2004-05 
Northern Averages by Location 
South Shore Warner 
Northern Zone 
Averages 
Brand/Variety                 
(By 2-yr then 2005 zone yield) DTM* 
Bu/Acre 
2005 
Bu/Acre 
2-Yr 
Bu/Acre 
2005 
Bu/Acre 
2-Yr 
Bu/Acre 
2005 
Bu/Acre 
2-Yr 
NUTECH/NT-1909RR 118 49 48 56 52 53 50 
PRAIRIE BR./PB-1914RR 119 49 47 56 53 53 50 
NUTECH/NT-2202RR 119 50 47 53 53 52 50 
KRUGER/K-192RR 119 49 47 54 53 52 50 
STINE/1300-4 115 48 47 55 53 52 50 
THOMPSON/T-7234RR 120 50 47 52 52 51 50 
WENSMAN/W 2121RR 114 49 45 56 52 53 49 
ASGROW/AG1903 119 48 47 53 51 51 49 
PRAIRIE BR./PB-1954RR 118 48 46 50 51 49 49 
SEEDS 2000/2130RR 116 47 44 54 51 51 48 
PRAIRIE BR./PB-1294RR 114 46 44 54 51 50 48 
PRAIRIE BR./PB-1754RR 117 48 46 47 50 48 48 
THOMPSON/T-7193RR/SCN 117 47 43 52 51 50 47 
GOLD COUNTRY/3512RR 114 47 43 50 49 49 46 
DAIRYLAND/DSR-1301/RR 115 44 41 53 50 49 46 
KRUGER/K-149+RR 115 47 44 48 47 48 46 
SODAK GEN./1151RR 114 43 42 49 47 46 45 
NUTECH/NT-1404RR 113 52 . 55 . 54 . 
NUTECH/NT-1516RR 115 50 . 56 . 53 . 
NUTECH/NT-7205+RR 119 50 . 55 . 53 . 
WENSMAN/W 2142RR 115 50 . 55 . 53 . 
ASGROW/AG1502 113 51 . 52 . 52 . 
ASGROW/AG1702 117 51 . 53 . 52 . 
AGVENTURE/11T1RR 114 51 . 53 . 52 . 
DEKALB/DKB10-52 111 52 . 52 . 52 . 
INTEGRA/PSI 96110RR 114 50 . 54 . 52 . 
KRUGER/K-100RR 113 51 . 52 . 52 . 
KRUGER/EXP102RR 113 50 . 54 . 52 . 
GOLD COUNTRY/3615RR 114 48 . 55 . 52 . 
PRAIRIE BR./PB-1525RR 113 49 . 54 . 52 . 
GOLD COUNTRY/3618RR 117 45 . 57 . 51 . 
DAIRYLAND/DST14000RRST
S 
115 49 . 53 . 51 . 
DYNA-GRO/EXP SX05514 115 48 . 53 . 51 . 
KRUGER/K-122RR 112 47 . 52 . 50 . 
LATHAM/EXP-E1330R 114 47 44 53 . 50 . 
LATHAM/EXP-E1756R 116 46 . 54 . 50 . 
DYNA-GRO/EXP SX05611 112 48 . 52 . 50 . 
EXP./SDX00R-035-39 113 47 . 53 . 50 . 
EXP./SD1091RR-4 113 47 . 52 . 50 . 
FARM ADVANTAGE/FA 7103 114 45 . 52 . 49 . 
DEKALB/DKB18-51 117 47 . 51 . 49 . 
NUTECH/NT-1555RR 114 48 . 49 . 49 . 
NUTECH/NT-2100RR 120 44 . 53 . 49 . 
DYNA-GRO/33M14 115 47 . 50 . 49 . 
THOMPSON/T-1777RR 116 43 . 55 . 49 . 
EXP./SDX00R-026-42N 116 46 . 51 . 49 . 
THUNDER/2512RR 110 47 . 49 . 48 . 
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Table 2a. Roundup Ready™ maturity group-I soybean variety yield averages- northern zone,  
 2004-05 (continued). 
Northern Averages by Location 
South Shore Warner 
Northern Zone 
Averages 
Brand/Variety               
(By 2-yr then 2005 zone 
yield) DTM* 
Bu/Acre 
2005 
Bu/Acre 
2-Yr 
Bu/Acre 
2005 
Bu/Acre 
2-Yr 
Bu/Acre 
2005 
Bu/Acre 
2-Yr 
NUTECH/NT-1921RR 117 48 . 48 . 48 . 
HEFTY/125R 111 46 . 49 . 48 . 
STINE/1683-4 117 46 . 50 . 48 . 
DYNA-GRO/35D15 115 45 . 51 . 48 . 
NORTHSTAR/NS 1010RR 113 49 . 46 . 48 . 
EXP./SD01-3402R 111 47 . 48 44 48 . 
EXP./SDX00R-017-52 116 45 . 50 . 48 . 
EXP./SD93-828R 113 45 . 51 . 48 . 
EXP./SDX00-011R-14 113 45 . 48 . 47 . 
KRUGER/K-156RR 113 47 . 47 . 47 . 
DAIRYLAND/DSR-1500/RR 116 43 . 51 . 47 . 
DAIRYLAND/DST14-001/RR 115 45 . 48 . 47 . 
DYNA-GRO/EXP SX05317 116 42 . 52 . 47 . 
NORTHSTAR/NS 1120RR 114 46 . 48 . 47 . 
EXP./SDX00R-030-13 112 46 . 48 . 47 . 
NUTECH/NT-2102RR 120 43 . 49 . 46 . 
KRUGER/K-177RR 121 44 . 48 . 46 . 
LATHAM/EXP-E1635R 115 45 . 47 . 46 . 
PRAIRIE BR./PB-1725RR 116 45 . 46 . 46 . 
EXP./SD01-3219R 116 43 . 49 45 46 . 
EXP./SD96-170RR-28L 113 43 . 49 49 46 . 
THUNDER/2513NRR 112 44 . 45 . 45 . 
DYNA-GRO/EXP SX05816 117 43 . 46 . 45 . 
DYNA-GRO/3190RR 121 42 . 48 . 45 . 
AGVENTURE/EXPXD15B 117 45 . 42 . 44 . 
NUTECH/NT-2202ARR 123 40 . 47 . 44 . 
EXP./SDX00R-020-41 114 42 . 45 . 44 . 
EXP./SD01-3382R 115 42 . 44 . 43 . 
EXP./SD02R-1017 113 42 . 42 . 42 . 
AGVENTURE/15T5RR 118 45 . . . . . 
STINE/1918-4 125 51 48 . . . . 
ZILLER/BT 7145R 119 48 44 . . . . 
ZILLER/BT 7115R 116 45 . . . . . 
ZILLER/BT 7160R 119 46 . . . . . 
WENSMAN/W 2150RR 120 47 . . . . . 
RENK/RS159RR 119 46 . . . . . 
RENK/RS124NRR 119 46 . . . . . 
RENK/RS165RR 120 49 . . . . . 
RENK/RS115RR 118 48 . . . . . 
Test avg. : 116 47 45 51 50 49 48 
# Lsd (.05) :   4 3 5 5 3 3 
## TPG-avg. :   48 45 52 49 51 47 
@ Coef. Var. :   6 7 7 6 6 8 
* DTM= days from seeding (South Shore- May 20, Warner- June 1, 2005) to maturity. 
# Lsd, (.05) = amount values in a column must differ to be significantly different. 
## TPG-avg. = minimum value to qualify for top performance group. 
@ Coef. Var. = a measure of trial EXP. error, 15% or less is best. 
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Table 2b. Roundup Ready™ maturity group-I soybean variety protein, oil, and lodging score averages- 
Northern zone, 2005. 
Northern Averages by Location 
South Shore Warner 
Northern Zone 
Averages 
Brand/Variety 
(By zone protein) DTM* 
Prot. 
(%) 
Oil 
(%) 
Ldg. 
(1-5)* 
Prot. 
(%) 
Oil 
(%) 
Ldg. 
(1-5)* 
Prot. 
(%) 
Oil 
(%) 
Ldg. 
(1-5)* 
EXP./SD01-3382R 115 40.6 15.7 2 38.0 16.6 1 39.3 16.2 2 
NUTECH/NT-2102RR 120 39.3 16.1 2 36.6 17.7 1 38.0 16.9 2 
EXP./SDX00-011R-14 113 39.1 16.3 1 36.3 18.1 1 37.7 17.2 1 
NUTECH/NT-1516RR 115 39.3 16.3 1 36.0 17.6 1 37.7 17.0 1 
PRAIRIE BR./PB-1754RR 117 38.9 16.2 1 35.6 17.7 1 37.3 17.0 1 
EXP./SDX00R-020-41 114 38.5 16.7 1 36.0 17.8 1 37.3 17.3 1 
EXP./SDX00R-030-13 112 38.4 16.7 2 35.5 18.3 1 37.0 17.5 1 
EXP./SD1091RR-4 113 38.6 16.9 1 35.1 18.5 1 36.9 17.7 1 
DAIRYLAND/DST14000RRSTS 115 38.3 17.2 1 35.4 18.7 1 36.9 18.0 1 
NUTECH/NT-2100RR 120 38.0 17.0 2 35.4 18.4 1 36.7 17.7 2 
DYNA-GRO/EXP SX05816 117 38.9 16.5 2 34.5 18.9 1 36.7 17.7 2 
DAIRYLAND/DSR-1301/RR 115 38.1 16.7 1 35.2 18.0 1 36.7 17.4 1 
DAIRYLAND/DSR-1500/RR 116 37.7 16.8 1 35.6 17.8 1 36.7 17.3 1 
EXP./SD01-3402R 111 38.5 17.1 2 34.6 18.7 1 36.6 17.9 1 
KRUGER/K-149+RR 115 38.1 16.4 2 34.8 17.9 1 36.5 17.2 2 
HEFTY/125R 111 37.6 16.7 1 35.2 18.1 1 36.4 17.4 1 
LATHAM/EXP-E1635R 115 38.2 16.4 1 34.5 18.2 1 36.4 17.3 1 
DYNA-GRO/35D15 115 38.0 16.5 1 34.4 18.1 1 36.2 17.3 1 
THUNDER/2512RR 110 37.3 16.8 1 34.9 17.9 1 36.1 17.4 1 
NUTECH/NT-2202RR 119 36.7 17.5 2 35.3 18.8 1 36.0 18.2 1 
NORTHSTAR/NS 1010RR 113 38.3 17.2 1 33.7 19.0 1 36.0 18.1 1 
THOMPSON/T-7234RR 120 36.9 17.4 2 35.0 18.2 1 36.0 17.8 1 
KRUGER/K-156RR 113 37.2 16.8 1 34.6 18.2 1 35.9 17.5 1 
DYNA-GRO/EXP SX05514 115 37.7 16.8 1 34.1 18.3 1 35.9 17.6 1 
SODAK GEN./1151RR 114 37.0 17.1 2 34.8 18.2 2 35.9 17.7 2 
PRAIRIE BR./PB-1914RR 119 36.7 17.4 1 35.0 19.5 1 35.9 18.5 1 
NUTECH/NT-1909RR 118 36.2 17.6 1 35.1 19.1 1 35.7 18.4 1 
NUTECH/NT-1404RR 113 37.2 17.0 1 34.1 18.2 1 35.7 17.6 1 
DYNA-GRO/3190RR 121 36.9 16.9 1 34.4 19.1 1 35.7 18.0 1 
EXP./SD02R-1017 113 36.8 17.8 1 34.5 18.8 1 35.7 18.3 1 
KRUGER/EXP102RR 113 37.1 17.2 1 34.0 18.8 1 35.6 18.0 1 
NUTECH/NT-2202ARR 123 35.9 18.3 2 35.1 19.4 1 35.5 18.9 2 
DAIRYLAND/DST14-001/RR 115 36.5 17.0 2 34.5 17.9 1 35.5 17.5 1 
THOMPSON/T-1777RR 116 36.7 16.9 1 34.3 18.2 1 35.5 17.6 1 
DYNA-GRO/EXP SX05611 112 37.0 17.1 1 33.8 18.6 1 35.4 17.9 1 
ASGROW/AG1702 117 36.6 17.4 2 34.0 18.4 1 35.3 17.9 1 
NUTECH/NT-7205+RR 119 36.5 17.3 1 34.1 18.9 1 35.3 18.1 1 
KRUGER/K-100RR 113 36.9 17.7 1 33.7 19.0 1 35.3 18.4 1 
EXP./SDX00R-026-42N 116 36.7 16.7 2 33.8 18.2 1 35.3 17.5 1 
AGVENTURE/11T1RR 114 37.0 17.2 1 33.4 19.1 1 35.2 18.2 1 
KRUGER/K-192RR 119 36.4 17.7 1 34.0 19.2 1 35.2 18.5 1 
GOLD COUNTRY/3618RR 117 37.0 16.7 2 33.4 18.5 1 35.2 17.6 2 
EXP./SD93-828R 113 37.0 17.0 1 33.4 18.7 1 35.2 17.9 1 
DEKALB/DKB10-52 111 35.7 16.7 1 34.6 17.2 1 35.2 17.0 1 
INTEGRA/PSI 96110RR 114 36.9 17.8 1 33.4 19.1 1 35.2 18.5 1 
Table 2b. Roundup Ready™ maturity group-I soybean variety protein, oil, and lodging score averages- 
Northern zone, 2005 (continued). 
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Northern Averages by Location 
South Shore Warner 
Northern Zone 
Averages 
Brand/Variety 
(By zone protein) DTM* 
Prot. 
(%) 
Oil 
(%) 
Ldg. 
(1-5)* 
Prot. 
(%) 
Oil 
(%) 
Ldg. 
(1-5)* 
Prot. 
(%) 
Oil 
(%) 
Ldg. 
(1-5)* 
KRUGER/K-122RR 112 36.5 17.4 1 33.8 18.5 1 35.2 18.0 1 
LATHAM/EXP-E1756R 116 36.7 17.0 2 33.4 18.5 1 35.1 17.8 1 
DYNA-GRO/33M14 115 36.4 17.5 1 33.7 18.4 1 35.1 18.0 1 
ASGROW/AG1903 119 36.5 16.9 1 33.5 18.6 1 35.0 17.8 1 
KRUGER/K-177RR 121 37.1 17.2 2 32.9 19.2 1 35.0 18.2 1 
NUTECH/NT-1921RR 117 36.5 17.4 2 33.4 18.8 1 35.0 18.1 1 
STINE/1300-4 115 37.0 17.4 1 32.9 19.1 1 35.0 18.3 1 
DYNA-GRO/EXP SX05317 116 36.2 17.1 1 33.7 18.5 1 35.0 17.8 1 
EXP./SD96-170RR-28L 113 36.9 17.0 1 32.8 19.0 1 34.8 18.0 1 
GOLD COUNTRY/3615RR 114 36.5 17.7 1 33.1 19.1 1 34.8 18.4 1 
PRAIRIE BR./PB-1525RR 113 36.2 17.6 1 33.4 19.0 1 34.8 18.3 1 
WENSMAN/W 2142RR 115 36.1 17.6 1 33.5 18.8 1 34.8 18.2 1 
AGVENTURE/EXPXD15B 117 36.2 17.8 1 33.3 19.2 1 34.8 18.5 1 
STINE/1683-4 117 36.0 17.4 1 33.5 18.5 1 34.8 18.0 1 
EXP./SD01-3219R 116 36.1 17.1 2 33.4 18.5 1 34.8 17.8 1 
DEKALB/DKB18-51 117 35.9 17.3 1 33.5 18.3 1 34.7 17.8 1 
PRAIRIE BR./PB-1725RR 116 36.2 17.3 1 33.2 18.6 1 34.7 18.0 1 
ASGROW/AG1502 113 36.4 17.7 1 32.8 19.4 1 34.6 18.6 1 
PRAIRIE BR./PB-1954RR 118 35.6 17.8 1 33.5 18.6 1 34.6 18.2 1 
SEEDS 2000/2130RR 116 36.7 17.0 1 32.4 19.0 1 34.6 18.0 1 
THUNDER/2513NRR 112 35.7 17.8 1 33.2 18.9 1 34.5 18.4 1 
NORTHSTAR/NS 1120RR 114 36.4 17.7 1 32.5 19.2 1 34.5 18.5 1 
EXP./SDX00R-017-52 116 36.5 18.2 2 32.4 19.4 1 34.5 18.8 2 
NUTECH/NT-1555RR 114 36.3 17.9 1 32.5 19.3 1 34.4 18.6 1 
THOMPSON/T-7193RR/SCN 117 36.0 18.1 1 32.7 19.9 1 34.4 19.0 1 
EXP./SDX00R-035-39 113 34.5 18.5 1 32.9 19.1 1 33.7 18.8 1 
LATHAM/EXP-E1330R 114 35.1 17.3 2 32.0 18.7 1 33.6 18.0 1 
WENSMAN/W 2121RR 114 34.4 17.5 1 32.3 18.6 1 33.3 18.1 1 
GOLD COUNTRY/3512RR 114 34.7 17.6 1 31.9 18.6 1 33.3 18.1 1 
PRAIRIE BR./PB-1294RR 114 34.2 17.5 1 32.2 18.6 1 33.2 18.1 1 
FARM ADVANTAGE/FA 7103 114 34.3 17.4 1 31.7 18.8 1 33.0 18.1 1 
AGVENTURE/15T5RR 118 37.9 16.7 2 . . . . . . 
STINE/1918-4 125 36.9 17.7 1 . . . . . . 
ZILLER/BT 7145R 119 36.9 17.5 1 . . . . . . 
ZILLER/BT 7115R 116 35.1 17.4 1 . . . . . . 
ZILLER/BT 7160R 119 36.7 17.1 1 . . . . . . 
WENSMAN/W 2150RR 120 37.0 17.3 1 . . . . . . 
RENK/RS159RR 119 34.9 17.4 1 . . . . . . 
RENK/RS124NRR 119 35.2 17.5 2 . . . . . . 
RENK/RS165RR 120 37.9 17.0 1 . . . . . . 
RENK/RS115RR 118 36.5 18.2 1 . . . . . . 
Test avg. : 116 36.9 17.2 1 34.0 18.6 1 35.5 17.9 1 
# Lsd(.05) :       1     1       
## TPG-avg. :       1     1       
@ Coef. Var. :       32     11       
* DTM= days from seeding (South Shore- May 20, Warner- June 1, 2005) to maturity. 
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Non-Roundup Ready varieties:  
 
South Shore, Group-0 (Tables 3a & 3b):  The 2005 and two-year test yield 
averages were 41 and 34 bushels per acre, respectively (Table 3a).  Varieties had to 
average 41 bushels or higher in 2005 and 32 bushels or higher for two years to be in 
the top yield group. Variety yield averages had to differ by 4 bushels in both 2005 
and for two years to be significantly different.  The 2005 protein, oil, and lodging 
score test averages were 38.5%, 16.5%, and 1, respectively (Table 3b). On average 
lodging was not a significant factor in this trial in 2005.   
 
South Shore, Group-I (Tables 3a & 3b):  The 2005 and two-year test yield averages 
were 43 and 35 bushels per acre, respectively (Table 3a). Varieties had to average 47 
bushels or higher in 2005 and 34 bushels or higher for two years to be in the top 
performance group for yield. Variety yield averages had to differ by 5 bushels or more 
in 2005 to be significantly different.  There was no difference in yield between the two 
varieties tested for two years. The 2005 protein, oil, and lodging score test averages 
were 38.3%, 16.5%, and 1, respectively (Table 3b).  Lodging was not a significant 
factor for the varieties in this trial in 2005. 
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Table 3a. Non-Roundup Ready™ maturity group-0 and -I soybean variety yield 
averages- South Shore, SD, 2004-2005. 
Averages by Maturity Group 
MG-0 MG-I 
Brand/Variety                              (By 
maturity group & 2005 yield) DTM* 
Bu/Acre 
2005 
Bu/Acre 2-
Yr 
Bu/Acre 
2005 
Bu/Acre 2-
Yr 
EXP./SD99-1909 115 45 36 . . 
EXP./SD02-829 112 44 . . . 
PUBLIC/SURGE 111 44 34 . . 
PUBLIC/HAMLIN 111 43 35 . . 
EXP./SDX98-76192 115 41 . . . 
PUBLIC/SPINK 110 40 31 . . 
EXP./SD02-1045 117 40 . . . 
EXP./SD00-1501 112 39 . . . 
EXP./SDX98-82302 115 37 . . . 
GOLD COUNTRY/2318 120 . . 52 . 
EXP./SD00-632 118 . . 45 . 
EXP./SD02-14 119 . . 45 . 
EXP./SD02-906 118 . . 45 . 
EXP./SD00-533 117 . . 44 35 
EXP./SD00-1391 117 . . 43 . 
EXP./SD02-847 118 . . 43 . 
EXP./SD00-405 110 . . 41 . 
EXP./SD00-1455 118 . . 40 . 
EXP./SD00-1962 118 . . 39 . 
EXP./SDX98-74331 120 . . 39 34 
Test avg.: 115 41 34 43 35 
# Lsd (.05):   4 4 5 NS 
## TPG-value:   41 32 47 34 
@ Coef. Var.:   5 7 7 11 
* DTM= average days from seeding on May 25, 2005 to maturity. 
# Lsd,(.05)= amount values in a column must differ to be significantly different, if 
differences are not significant (NS), NS is indicated. 
## TPG-avg. = minimum value to qualify for top performance group. 
@ Coef. Var.= a measure of trial EXP. error, 15% or less is best. 
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Table 3b. Non-Roundup Ready maturity group-0 and -I soybean variety protein, oil, 
and lodging score averages- South Shore, SD, 2005. 
2005 Averages by Maturity Group 
MG-0 MG-I 
Brand/Variety                   
(By maturity group & protein) DTM* 
Prot. 
(%) 
Oil 
(%) 
Ldg.* 
(1-5) 
Prot. 
(%) 
Oil 
(%) 
Ldg.* 
(1-5) 
EXP./SDX98-82302 115 42.5 14.5 2 . . . 
EXP./SD00-1501 112 40.7 15.7 1 . . . 
EXP./SDX98-76192 115 40.5 16.1 2 . . . 
EXP./SD99-1909 115 38.5 16.4 1 . . . 
PUBLIC/SURGE 111 38.0 17.0 1 . . . 
PUBLIC/HAMLIN 111 37.4 17.3 1 . . . 
EXP./SD02-829 112 36.9 16.8 1 . . . 
EXP./SD02-1045 117 36.9 17.0 1 . . . 
PUBLIC/SPINK 110 35.2 18.0 1 . . . 
EXP./SDX98-74331 120 . . . 41.0 15.9 1 
EXP./SD00-1455 118 . . . 40.5 16.1 2 
EXP./SD00-1962 118 . . . 40.1 14.9 1 
GOLD COUNTRY/2318 120 . . . 38.3 17.0 1 
EXP./SD00-1391 117 . . . 38.0 17.0 1 
EXP./SD00-405 110 . . . 37.9 16.8 1 
EXP./SD02-847 118 . . . 37.8 16.8 2 
EXP./SD00-632 118 . . . 37.5 16.0 2 
EXP./SD02-14 119 . . . 37.2 16.5 1 
EXP./SD00-533 117 . . . 36.7 16.9 1 
EXP./SD02-906 118 . . . 36.0 18.0 1 
Test avg. : 115 38.5 16.5 1 38.3 16.5 1 
* Lsd(.05) :       1       
## TPG-avg. :       1       
@ Coef. Var. :       28       
* DTM= average days from seeding on May 25, 2005 to maturity; 
* Lodging, 1= all plants erect, 5= all plants flat. 
# Lsd,(.05)= amount values in a column must differ to be significantly different. 
If differences among values within a column are non-significant (NS), NS is indicated. 
## TPG-avg. = minimum or maximum value to qualify for top performance group. 
@ Coef. Var.= measure of trial EXP. error. 
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2005 PRECISION-PLANTED CORN HYBRID PERFORMANCE TRIALS  
 
R. G. Hall, K. K. Kirby, and G. Piechowski  
 
This reports the 2005 NE Research Farm performance trials for both non-Roundup-
Ready™ and Roundup-Ready™ corn hybrids conducted by the South Dakota State 
University Crop Performance Testing (CPT) program. 
 
Experimental Procedures 
 
Entries were placed into either an early or late maturity trial according to ratings 
reported by a given seed company.  The break between the early and late test 
was 95-day for both the non-Roundup Ready™ and Roundup Ready™ hybrid 
trials.  Entries were seeded in three replications with each hybrid randomly 
located within a replication. Plots consisted of four 30-inch rows, 20 feet long. 
Plots were seeded on May 6, 2005 into a Brookings silty loam previously cropped 
to soybeans. A Monosem precision row crop planter was used for seeding plots.  
During seeding a starter fertilizer of 100 pounds/acre of 37-18-00 was applied 2” 
below and 2” to the side (2x2) of the seed row.  The precision planter was 
calibrated and delivered 27,878 seeds per acre, regardless, of seed quality and 
germination percentage.  Therefore, the harvest population is an indication of 
initial seed quality and the ability of the seed to cope with the production 
environment.  Force insecticide was applied down the seed tube at its label rate 
for corn rootworm control.  In addition, Pounce granular was applied at its label 
rate down the whorl with a tractor mounted granular applicator prior to canopy 
closure. 
 
The weed control procedures for both the non-Roundup Ready™ and the Roundup 
Ready™ hybrid trials were similar.  In both trials Harness was applied pre-emergence at 
recommended label rates.  No post-emergence weed control was necessary in either 
trial. 
 
Measurements of Performance 
 
Yield values are an average of three replicates (plots), and are expressed as 
bushels per acre (bu/a), adjusted to 15.5% moisture on a dry-matter basis and a 
bushel weight of 56 pounds.  Moisture content is expressed as the percentage of 
moisture in the shelled grain at harvest. 
 
Check for the "least significant difference" (Lsd) value at the bottom of each 
column of data values.  The reported Lsd values can be used in two ways.  First, 
the Lsd value indicates how much a variable such as yield must differ between 
two hybrids before there is a real yield difference. For example, in the early non-
Roundup Ready test (Table 2), the 2-year Lsd value of 15 bu/a can be used to 
compare the yields of any two hybrids in the early maturity trial.  If hybrid A yields 
177 bu/a and hybrid B yields 166 bu/a the yield difference is 5 bu/a (177 - 166 = 
11).  In this case the two hybrids do not differ in yield because their yield 
difference of 11 bu/a is less than the reported Lsd value of 15 bu/a.  In contrast, if 
hybrid C yields 161 bu/a the yield difference between hybrid A and hybrid C 
would be 16 bu/a (177-161 = 16).  In this case the yield difference of 16 bu/a is 
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more than the reported Lsd value of 15 bu/a and therefore hybrid A has a 
significantly higher yield than hybrid C. 
The second use for the Lsd value is to identify the top group for the current year 
yield, two-year yield, bushel weight, grain moisture at harvest, and stalk lodging 
below the ear percentage.  For example, in the non-Roundup Ready hybrid early 
maturity trial (Table 1) the highest current year yield was 166 bu/a.  To determine 
if it is the only top yielding hybrid in this trial use the Lsd value of 20 bu/a at the 
bottom of the 2005 yield column.  In order for hybrids to be in the top 
performance group for yield they must yield 146 bu/a (166 - 20 = 146) or more.  
Technically, a yield of 147 bu/a is in the top yield group while a yield of 146 bu/a 
is not in the top yield group.  However, since all yields and Lsd values are 
rounded to the nearest whole number.  We can say 146 bu/a, because of the 
rounding-off, is the more appropriate minimum value for top yield hybrids in this 
early maturity test in 2005.  Top yield hybrids for 2005 are those hybrids that are 
equal or more than the minimim top yield group value. In addition, the minimum 
top yield group value is indicated for the 2 yr. (2003-04) average unless there 
were no significant yield differences.  The minimum yield value needed for a 
hybrid to qualify for the top performance group for yield for 2005 or for 2004-
05 is listed and shaded at the bottom of each yield column.  If hybrid yield 
differences are not significant (NS), then by definition - all hybrids in the test 
are in the top-yield group for the stated one- or two-year yield average. 
  
Similarly, the top group for bushel weight, grain moisture at harvest, and stalk 
lodging below the ear percentage can be determined. For example, in the early 
maturity test (Table 1), the minimum bushel weight value to qualify for the top 
group was 56 lbs.  Note that yield and bushel weight values needed to qualify for 
the top group are reported as a minimum top group value.  In contrast, the grain 
moisture and lodging below the ear percentages needed to qualify for the top-
group are reported as a maximum top group value.  In other words, yield and 
bushel weight top-group values must exceed a certain percentage while grain 
moisture and lodging below ear percentages must be equal to or less than 
certain percentage to qualify for the top group depending on the performance 
factor measured.  In Table 1 current year yields must equal 146 bu/a or higher, 
two-year yields must equal 145 bu/a or higher, bushel weight must be 56 lbs. or 
higher, grain moisture must be 15% or less, and stalk lodging below the ear must 
be 2% or less, and percent stand at harvest must be 97% or more to be in the 
top performance group for these factors. 
 
Performance Trial Results 
 
Results for two years (2004-05) and one year (2005) are presented below: 
 
Early - Non-Roundup Ready™, Tables 1.  The test trial yield average (Table 1) 
was 159 bu/a for year 2005 and 156 bu/a for two years (2004-05).  Hybrids that 
yielded 146 bu/a or more in 2005 and 145 bu/a or more for two years qualified for 
the top yield group.  Hybrids had to differ in yield by 20 bu/a in 2005 and by 16 
bu/a for two years to be significantly different from one another.  In 2005, bushel 
weights averaged 57 lbs, grain moisture 15%, lodging 1% and the final percent 
stand 99%.  In order for a hybrid to be in the top group for these factors they had 
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to equal 56 lbs. or more in bushel weight, 15% or less in grain moisture, 2% or 
less in stalk lodging, and 97% or more for percent stand. 
 
Table 1. Early maturity Non-Roundup Ready™ corn hybrid test trial results. 
NE Research Farm, South Shore, SD, 2004-2005. 
Hybrid performance variable at harvest 
2005 
Brand/Hybrid                 
(By 2-year then 2005 yields) 
Brand 
Rel. 
Mat. 
2-year 
Yield 
bu/a 
Yield 
bu/a 
Bu. 
Wt. 
lb 
Grain 
Moist. 
% 
Lodging 
% 
Pct.* 
Stand 
TWO-YEAR ENTRIES: . . . . . . . 
WENSMAN/W 5212BT 95 161 164 57 16 1 99 
SEEDS 2000/2953BT 95 159 166 56 16 1 100 
KRUGER/9496YGCB 94 159 165 56 15 2 100 
KELTGEN/AV4880CB 95 157 163 56 16 0 100 
GOLD COUNTRY/94-01CB 94 157 163 55 15 1 100 
WENSMAN/W 5117BT 91 155 152 57 14 0 99 
DAIRYLAND/STEALTH-5194 94 146 158 57 15 1 99 
ONE-YEAR ENTRIES: . . . . . . . 
KRUGER/EXP0692 92 . 159 57 15 2 99 
AGVENTURE/AV4004CB 92 . 157 57 15 0 99 
KRUGER/EXP5692BT/LL 92 . 156 58 15 1 99 
GOLD COUNTRY/94-02CBLL 94 . 149 58 15 0 97 
Trial avg.: 93 156 159 57 15 1 99 
Highest (H)-avg.: 95 161 166 58 16 2 100 
Lowest (L)-avg.: 91 146 149 55 14 0 97 
H-L avg. difference: 4 15 17 4 2 2 3 
** Lsd (.05):   16 20 2 1 NS NS 
# Min. TPG-value:   145 146 56     97 
## Max. TPG-value:         15 2   
+ Coef. of var.:   4 7 2 6   2 
* Seeded May 18, 2005 at 28,750 seeds per acre. 
** Lsd= the amount values in a column must differ to be significantly different. 
   If Lsd = NS then differences among values in a column are non-significant (NS). 
# Min. TPG-value= minimum value required for the top performance group. 
## Max. TPG-value= maximum value required for the top performance group. 
+ Coef.of Variation = a measure of trial experimental error. 
 
 
Late - Non-Roundup Ready™, Tables 2.  The test trial yield average (Table 2) 
was 168 bu/a for year 2005.  Hybrids that yielded 162 bu/a or more in 2005 
qualified for the top yield group.  Hybrids had to differ in yield by 15 bu/a in 2005 
to be significantly different from one another.  In 2005, bushel weights averaged 
57 lbs, grain moisture 19%, lodging 0% and the final percent stand 99%.  In order 
for a hybrid to be in the top group for these factors they had to equal 57 lbs. or 
more in bushel weight, 19% or less in grain moisture, 1% or less in stalk lodging, 
and 97% or more for percent stand. 
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Table 2. Late maturity Non-Roundup Ready™ corn hybrid test trial results. 
NE Research Farm, South Shore, SD, 2004-2005. 
Hybrid performance variable at harvest 
2005 
Brand/Hybrid                 
(By 2-year then 2005 yields) 
Brand 
Rel. 
Mat. 
2-year 
Yield 
bu/a 
Yield 
bu/a 
Bu. 
Wt. 
lb 
Grain 
Moist. 
% 
Lodging 
% 
Pct.* 
Stand 
ONE-YEAR ENTRIES: . . . . . . . 
KRUGER/5505YGCB 105 . 177 56 23 0 100 
GOLD COUNTRY/100-05CB 100 . 174 57 19 1 99 
WENSMAN/W 5303BT 99 . 169 57 17 0 98 
AGVENTURE/AVEXP5613CB 96 . 166 59 20 0 98 
KRUGER/8602HX 102 . 161 55 19 1 99 
KRUGER/5504YGCB 104 . 159 57 17 0 99 
Trial avg.: 101 . 168 57 19 0 99 
Highest (H)-avg.: 105 . 177 59 23 1 100 
Lowest (L)-avg.: 96 . 159 55 17 0 98 
H-L avg. difference: 9 . 18 5 7 1 2 
** Lsd (.05):     15 2 2 NS 3 
# Min. TPG-value:     162 57     97 
## Max. TPG-value:         19 1   
+ Coef. of var.:     5 2 6   2 
* Seeded May 18, 2005 at 28,750 seeds per acre. 
** Lsd= the amount values in a column must differ to be significantly different. 
   If Lsd = NS then differences among values in a column are non-significant (NS). 
# Min. TPG-value= minimum value required for the top performance group. 
## Max. TPG-value= maximum value required for the top performance group. 
+ Coef.of Variation = a measure of trial experimental error. 
 
 
Early - Roundup Ready™, Tables 3.  The test trial yield average (Table 3) was 
178 bu/a for year 2005 and 164 bu/a for two years (2004-05).  Hybrids that 
yielded 181 bu/a or more in 2005 and 160bu/a or more for two years qualified for 
the top yield group.  Hybrids had to differ in yield by 13 bu/a in 2005 and 11 bu/a 
for two years to be significantly different from one another.  In 2005, bushel 
weights averaged 58 lbs, grain moisture 17%, lodging 0% and the final percent 
stand averaged 97%.  In order for a hybrid to be in the top group for these factors 
they had to equal 58 lbs. or more in bushel weight, 17% or less in grain moisture, 
2% or less in stalk lodging, and 97% or more for percent stand. 
 
Late - Roundup Ready™, Tables 4.  The test trial yield average (Table 4) was 
172 bu/a for year 2005 and 160 bu/a for two years (2004-05).  Hybrids that 
yielded 167 bu/a or more in 2005 and 156 bu/a or more for two years qualified for 
the top yield group.  Hybrids had to differ in yield by 19 bu/a in 2005.  There was 
no difference between 2 year yield averages for those hybrids tested two years.  
In 2005, bushel weights averaged 58 lbs, grain moisture 19%, lodging 0%, and 
final percent stand 97%.  In order for a hybrid to be in the top group for these 
factors they had to equal 59 lbs. or more in bushel weight, 18% or less in grain 
moisture, 2% or less in stalk lodging, and 93% or more for percent stand. 
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Table 3. Early maturity Roundup Ready™ corn hybrid test trial results. 
NE Research Farm, South Shore, SD, 2004-2005. 
Test trial variable at harvest 
2005 
Brand/Hybrid                   
(By 2-year then 2005 yields) 
Brand 
Rel. 
Mat. 
2-year 
Yield 
bu/a 
Yield 
bu/a 
Bu. 
Wt. 
lb 
Grain 
Moist. 
% 
Lodging 
% 
Pct.* 
Stan
d 
TWO-YEAR ENTRIES: . . . . . . . 
INTEGRA/INT 6395RR 94 171 188 59 17 1 98 
KRUGER/9392RR/YGCB 92 170 186 59 17 0 97 
DEKALB/DKC42-95RR2YGCB 92 170 184 59 17 0 99 
KRUGER/9496RR 94 168 186 58 17 2 99 
SEEDS 2000/2953RR 95 168 185 57 17 1 100 
NUTECH/NT-3595 RR 95 167 186 58 19 0 94 
WENSMAN/W 6212RR 90 166 183 57 18 0 99 
WENSMAN/W 6117BTRR 91 165 183 59 16 0 100 
CHANNEL/6965 R 95 164 186 58 18 1 95 
KELTGEN/AV4005R2CB 92 163 183 58 17 0 93 
GOLD COUNTRY/92-01CBR 92 161 180 59 17 0 97 
SEEDS 2000/2944RRBT 94 160 170 59 16 1 98 
KELTGEN/AV4882R2 94 158 175 59 16 1 97 
CHANNEL/6925RB 92 157 167 59 16 0 92 
INTEGRA/INT 6193RRYG 92 150 160 57 15 2 98 
ONE-YEAR ENTRIES: . . . . . . . 
CHANNEL/EXP X50941RB 94 . 194 58 17 0 100 
INTEGRA/INT 63F90RRYG 90 . 193 59 18 0 99 
DEKALB/DKC41-64RR2YGCB 91 . 186 59 16 0 98 
KRUGER/9593RR/YGCB 93 . 183 59 16 1 99 
NUTECH/NT-5191+RR/YGCB 91 . 179 59 17 0 96 
WENSMAN/W 6194BTRR 93 . 176 60 17 0 99 
AGVENTURE/EXP5612RR 95 . 174 57 16 1 100 
NUTECH/NT-5889 RR/YGCB 90 . 174 59 17 0 98 
NUTECH/NT-9191+RRYGPLUS 91 . 174 59 17 0 96 
KALTENBERG/K3919RRBT 92 . 174 58 17 0 97 
DEKALB/DKC40-08RR2YGCB 90 . 172 59 15 0 100 
AGVENTURE/AV4883R2RW 94 . 172 57 18 1 93 
NUTECH/NT-3696 RR 95 . 168 56 15 2 98 
KALTENBERG/K2717RRBT 85 . 168 58 16 1 98 
AGVENTURE/AV3919R2CB 90 . 165 58 15 1 98 
Trial avg.: 92 164 178 58 17 0 97 
Highest (H)-avg.: 95 171 194 60 19 2 100 
Lowest (L)-avg: 85 150 160 56 15 0 92 
H-L avg. difference: 10 21 34 4 4 2 8 
** Lsd (.05):   11 13 2 2 NS 3 
# Min. TPG-value:   160 181 58     97 
## Max. TPG-value:         17 2   
+ Coef. of var.:   4 5 2 6   2 
* Seeded May 18, 2005 at 28,750 seeds per acre. 
** Lsd= the amount values in a column must differ to be significantly different. 
   If Lsd = NS then differences among values in a column are non-significant (NS). 
# Min. TPG-value= minimum value required for the top performance group. 
## Max. TPG-value= maximum value required for the top performance group. 
+ Coef.of Variation = a measure of trial experimental error. 
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Table 4. Late maturity Roundup Ready™ corn hybrid test trial results. 
NE Research Farm, South Shore, SD, 2004-2005. 
Test trial variable at harvest 
2005 
Brand/Hybrid                   
(By 2-year then 2005 yields) 
Brand 
Rel. 
Mat. 
2-year 
Yield 
bu/a 
Yield 
bu/a 
Bu. 
Wt. 
lb 
Grain 
Moist
. % 
Lodging 
% 
Pct.* 
Stand
TWO-YEAR ENTRIES: . . . . . . . 
DEKALB/DKC47-10RR2YGCB 97 168 186 61 18 0 97 
DAIRYLAND/STEALTH-6497 97 162 175 58 18 1 96 
NUTECH/NT-5101 RR/YGCB 101 160 181 56 19 0 99 
KRUGER/1500RR 100 159 178 58 16 2 100 
KRUGER/9203RR/YGCB 103 156 177 56 21 0 99 
CHANNEL/7135RB 102 156 176 56 20 0 99 
ONE-YEAR ENTRIES: . . . . . . . 
DEKALB/DKC50-20RR2YGCB 100 . 185 57 16 0 97 
WENSMAN/W 6266BTRR 96 . 183 60 18 0 100 
DEKALB/DKC48-53RR2YGCB 98 . 179 58 19 0 98 
KRUGER/2697RR/YGCB 97 . 178 59 18 0 98 
NUTECH/NT-3505+RR 102 . 176 57 24 1 95 
WENSMAN/W 6315BTRR 101 . 176 55 18 1 100 
CHANNEL/4S502 97 . 174 57 17 0 98 
KALTENBERG/K4666RR 96 . 173 57 18 1 94 
KRUGER/EXP1697RR 97 . 172 57 16 1 96 
NUTECH/NT-3999+RR 99 . 169 59 18 0 95 
KRUGER/2600RR/YGCB 99 . 169 58 22 0 100 
NUTECH/NT-3999 RR 99 . 167 58 17 0 95 
NUTECH/NT-3898 RR 98 . 162 56 22 0 93 
KRUGER/EXP1597RR 97 . 162 57 16 1 97 
KRUGER/3503TS 103 . 160 58 18 0 98 
CHANNEL/EXP X51001RB 100 . 158 58 21 1 96 
KRUGER/4501RR/YGRW 100 . 150 58 20 1 100 
Trial avg.: 99 160 172 58 19 0 97 
Highest (H)-avg.: 103 168 186 61 24 2 100 
Lowest (L)-avg.: 96 156 150 55 16 0 93 
H-L avg. difference: 7 12 36 5 8 2 7 
** Lsd (.05):   NS 19 2 2 NS NS 
# Min. TPG-value:   156 167 59     93 
## Max. TPG-value:         18 2   
+ Coef. of var.:   5 7 2 6   3 
* Seeded May 18, 2005 at 28,750 seeds per acre. 
** Lsd= the amount values in a column must differ to be significantly different. 
If Lsd = NS then differences among values in a column are non-significant (NS). 
# Min. TPG-value= minimum value required for the top performance group. 
## Max. TPG-value= maximum value required for the top performance group. 
+ Coef.of Variation = a measure of trial experimental error. 
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2005 Flax Variety Trials 
 
 Kathleen A. Grady and Lee Gilbertson 
Plant Science Department, South Dakota State University 
 
 
A yield trial of released flax varieties and experimental lines from South Dakota, North 
Dakota, and Canada was grown at the Northeast Research Station (Watertown, SD), 
Brookings, and Webster, SD in 2005. The purpose of the trial was to provide 
performance data on released flax varieties to producers and compare performance of 
experimental lines to established checks in order to identify possible new varieties.  
Data from the South Dakota trials are also included in the flax regional trial report, which 
summarizes the performance of experimental lines across the flax growing regions of 
SD, ND, and Canada.  
 
In 2005, nine experimental lines from the NDSU and Canadian flax breeding programs 
were tested against twenty-three released varieties. The Webster and Watertown trials 
were planted on May 16th.  Brookings early-seeded was planted May 5th, and Brookings 
Late was planted May 24, 2005.  An additional trial was planted at Brookings on May 
31st in a field infested with the flax wilt fungus, Fusarium oxysporum f. lini, in order to 
test the resistance of the flax varieties to wilt; however, not enough wilt occurred to 
obtain data. 
 
Experiment design at each location was a randomized complete block with three 
replications.  Plots consisted of seven rows 14 ft. long, with rows spaced seven inches 
apart.  Plots at all locations were harvested by cutting the middle three rows of each plot 
with a bundle cutter, then drying and threshing the bundles. 
 
Stands were good at all locations.  The 2005 growing season began warmer and dryer 
than normal in April in most of eastern South Dakota.  Topsoil moisture was adequate at 
planting at all locations.  Brookings and Webster were cooler than normal in May and 
August and warmer than normal in June, July, and September.  Watertown had below 
normal temperatures in May, but above normal temperatures the rest of the growing 
season.  All stations received above normal precipitation in May, June, and September.  
Brookings was slightly wetter than normal in July and August.  Watertown was dryer 
than normal in July and received near normal precipitation in August.  Webster was 
dryer than normal in July, but wetter than normal in August. 
 
Seed yield and agronomic data on the 32 varieties tested are presented in Table 1.  
Yield averaged over varieties was highest at Watertown (28.3 bu/A) and lowest at the 
late-seeded Brookings location (20.4 bu/A).  Averaged over all four locations, Carter 
was the highest yielding variety in 2005. 
 
This research was funded by the SDSU Agricultural Experiment Station and the SDSU 
Plant Science Department Oilseed project. 
38 
 
 
Table 1.  Summary of results of the 2005 flax Regional trial.     
  Origin Seed Yield (bu/A)   Oil Height Wtn* 
Variety -Year Bks E Bks L Wtn Web Mean Rank % (in.) Lodg
      -4-  -4- -4- (0-9) 
AC Carnduff CAN-99 25.4 21.7 30.8 23.0 25.1 7 39.6 22 1.7 
AC Hanley CAN-02 23.6 18.1 31.6 21.0 23.5 22 38.3 20 0.8 
AC Watson CAN-97 25.9 18.9 22.8 22.7 22.5 27 39.5 21 0.9 
Bison (check) ND-27 24.5 18.4 23.5 21.3 21.9 29 38.9 22 2.2 
Carter ND-05 26.0 22.6 33.8 22.5 26.1 1 39.6 21 0.7 
Cathay ND-97 27.6 20.6 26.2 21.5 23.9 20 40.0 23 0.8 
CDC Arras CAN-00 23.6 22.7 29.5 25.2 25.2 6 39.8 22 1.7 
CDC Bethume CAN-00 23.7 21.7 21.4 26.3 23.2 25 39.5 22 3.1 
CDC Mons CAN-03 25.4 20.3 29.0 21.6 24.0 19 39.6 21 1.3 
CDC Normandy CAN-96 28.7 21.5 28.0 22.4 25.1 9 39.8 22 1.1 
CDC Valour CAN-97 25.5 19.9 26.7 23.1 23.7 21 38.9 21 1.8 
Linora CAN-92 21.2 20.9 18.8 20.0 20.1 31 39.7 21 2.6 
Linott (check) CAN-66 25.4 22.0 27.0 22.5 24.2 16 39.5 22 1.8 
McGregor (check) CAN-82 27.2 19.2 29.5 21.7 24.3 15 38.7 22 1.1 
Nekoma ND-02 24.8 20.2 33.3 22.0 25.0 10 40.3 22 1.5 
Omega ND-90 26.4 19.8 25.1 22.1 23.3 24 39.9 21 1.9 
Pembina ND-97 26.1 20.2 28.2 22.2 24.1 18 39.7 22 0.0 
Prairie Blue CAN-03 23.9 20.7 26.7 22.5 23.4 23 40.6 21 1.4 
Rahab 94 (check) SD-94 26.6 20.0 32.9 21.2 25.1 8 40.2 21 0.3 
Selby SD-00 26.8 22.7 26.5 27.3 25.7 3 40.1 22 1.2 
Verne 93 SD-93 25.9 19.7 25.5 19.8 22.7 26 39.8 21 3.6 
Webster SD-98 27.8 20.3 29.5 24.8 25.5 4 40.2 23 1.2 
York ND-02 25.4 21.4 33.0 24.0 25.9 2 39.1 21 1.6 
FP2112 
CAN-
exp. 24.4 22.3 29.3 22.5 24.6 14 40.5 22 1.8 
FP2114 
CAN-
exp. 21.3 18.9 29.3 20.3 22.4 28 39.5 20 2.5 
FP2118 
CAN-
exp. 22.1 20.6 21.9 19.5 21.0 30 40.6 21 3.9 
FP2119 
CAN-
exp. 29.3 17.1 28.4 25.1 24.9 11 39.5 19 1.0 
FP2137 
CAN-
exp. 28.0 20.9 39.0 -- -- -- -- -- 0.5 
N2010B ND-exp. 25.8 19.4 33.3 22.7 25.2 5 39.5 21 0.0 
N2014 ND-exp. 28.1 19.6 27.4 21.7 24.2 17 38.7 22 1.5 
N320 ND-exp. 29.5 18.6 28.2 23.1 24.8 13 38.5 21 1.5 
N325 ND-exp. 24.1 22.1 31.1 22.5 24.9 12 40.0 20 1.6 
Grand Mean   25.6 20.4 28.3 22.5 24.0   39.6 21 1.5 
Check Mean  25.9 19.9 28.3 21.7 23.9  39.3 22 1.4 
LSD 10%  3.2 2.4 4.8 3.5 2.7  0.6 1 1.8 
Minimum yield of top group 26.3 20.3 34.2 23.8 23.4     
C.V.   9.3 8.7 12.3 11.3 11.2   1.5 3.6 73.8 
* Lodging was rated on a scale of 0 to 9, where 0 = no lodging and 9 = flat.   
Yields printed in bold type were in the top-yielding group, based on the LSD 10% value.   
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OAT RESEARCH 
 
Lon Hall 
 
     Yield, yield stability, and test weight are the most important characteristics 
associated with the identification and eventual release of oat varieties.  There are, 
however, several additional factors that contribute to the expression of these primary 
characteristics.  Resistance to lodging, Barley Yellow Dwarf Virus (BYDV), stem rust, 
and crown rust all affect yield potential and test weight.  Other traits that are considered 
prior to varietal release include: hull, protein, and oil percentages, as well as 
maturity,hull color, plant height, and whether it is hulled or hulless. 
     Consumers desire different characteristics for specific needs.  Millers generally want 
oats with high protein, high beta-glucan content, and low oil, whereas, livestock 
producers prefer tall varieties with high levels of protein and oil. The racehorse industry 
demands a high quality, white-hulled or hulless oat variety.  Tall varieties, such as 
Loyal, are popular forage oats. 
     The main emphasis of the oat breeding programs is development of hulled varieties.  
Market demand for milling and feed oats isn’t affected by hull color; however, the 
racehorse industry desires white-hulled varieties. Therefore, emphasis is placed on 
development of white-hulled varieties with desirable traits for milling and/or feed.  
Recently there has been interest in hulless oats for feed and other specialty uses; 
therefore, we are continuing our effort to develop hulless oat varieties.   Hulless oats 
tend to have a lower lignin content making them a viable option for a forage crop.  
Approximately fifty percent of the acres of oats planted are harvested for forage. 
     Plant breeding is a long drawn out process.  The bulk breeding method takes, on 
average, at least 10 years from the initial cross to variety release.  This process may be 
shortened by two to three years by using a mass selection and modified single seed 
descent methods, which involves two extra generations in the greenhouse, and bulking 
increases of similar purification derivatives. Each year there are approximately 20,000 
non-segregating plants and head rows observed within this program. In 2005, there 
were 3197 unique populations and lines yield tested.  Out of a project total of 5384 yield 
plots, 2118 were grown at the Northeast Research Farm. 
     Data collected from regional nurseries provides valuable information for variety 
release and germplasm selection for crossing in our program.  The Tri-State regional 
nursery is made up of 30 hulled lines and 6 checks.  The 30 lines consist of 10 
advanced lines each from Minnesota, North Dakota, and South Dakota. Advanced 
increase lines are entered in the Uniform Early Nursery, Uniform Midseason Nursery, 
Quaker Uniform Oat Nursery, and/or South Dakota Standard Variety Oat Trials (SVO).  
Hulless lines are tested in the Cooperative Naked Oat Trial and/or SVO.  
     Experimental line SD000366-36 was released December 1, 2005 as the variety 
‘Stallion’.   The three parent pedigree is SD89507/Settler//SD93068.  The following table 
compares ‘Stallion’ to ‘Jerry’ and lists traits for ‘Stallion’. 
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Table 1. 2004-2005 STANDARD VARIETY OAT DATA   
South Dakota 15loc/yrs 15loc/yrs 3loc/yrs 14loc/yrs 8loc/yrs 3loc/yrs 9loc/yrs
Loc=locations yield test wt head height lodging Crown rust protein 
 bu/a lbs/bu (don=1) inches 1-5 % % 
JERRY 106.7 36.1 3.8 36.5 3.0 70 15.4 
STALLION     112.4 36.7 5.5 38.0 4.1 1 15.5 
 
 
Table 2.                         Trait data for variety “Stallion” 
Yield Test weight Maturity Straw Strength Height Groat%
      
Very Good Very good Medium-late Fair Tall Average
      
      
Crown Rust Stem Rust Smut Barley Yellow Dwarf Protein% Oil% 
      
Resistant Susceptible Moderately Moderately resistant Average Average
  resistant    
 
 
This research is funded in part by annual grants from ‘The Quaker Oats Company’. We 
also appreciate the financial support provided by the SDSU Agriculture Experiment 
Station, Crop Improvement Association, Foundation Seed Stocks, and the SDSU Plant 
Department. 
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Winter Wheat Breeding and Genetics 
 
Amir Ibrahim, Steve Kalsbeck, Rich Little 
 
Summary of Activities 
The Winter Wheat Breeding and Genetics Program utilizes the Northeast Research 
Station primarily to conduct winterhardiness evaluations and for the state Crop 
Performance Testing (CPT) Variety Trial. The breeding program also conducts field-
testing at several other sites throughout South Dakota (Brookings, Highmore, Selby, 
Winner, Wall, and the Dakota Lakes Research Station near Pierre), for both early-
generation selection and determination of the potential of experimental lines for cultivar 
release. 
The winter wheat testing conducted at the Northeast Research Station during 2005 
included: 
i) The CPT Variety Trial, under the overall coordination of Dr. Bob Hall. The trial 
included 30 entries, consisting of 17 released varieties (including new releases 
from other states), 11 advanced experimental lines from our program, and two 
experimental lines from Nebraska. This trial was also grown at 13 other sites in 
South Dakota.  Prior to cultivar release, promising elite lines must be grown in 
the CPT Variety Trial for three years to accurately measure the potential 
performance across a range of environmental conditions. 
ii)   A Winter Wheat Fusarium Head Blight Foliar Fungicide Trial, including 10 lines 
and 4 replications, in cooperation with Dr. Marty Draper, Extension Plant 
Pathologist. 
iii) A collaborative screening nursery, including 10 lines and three replications, with 
Dr. Peter Frank from Germany. 
iv) A two-row winterhardiness nursery, consisting of short-row evaluations of several 
different breeding nurseries: the Regional Germplasm Observation Nursery 
(RGON, 275 entries); Nebraska Interstate Nursery (NIN, 60 entries); the Uniform 
Barley Winterhardiness (UBWHN, 19 entries); and the Hard Red Winter Wheat 
Cold Survival nursery in collaboration with Dr. Don Kenefick (42 entries). 
 
Trial Conditions 
Both yield trials and observation rows at the Northeast Research Station were 
planted into soybean stubble under adequate soil moisture conditions on 13 September 
2004.  Starter fertilizer was applied with the planter.  Maverick was applied in mid 
October 2004 at the rate of 0.66 oz per acre.  Cheat grass competed with winter wheat, 
causing uneven stand, which resulted in unuseful observation row data.  Grain yield and 
test weight showed large coefficient of variability values resulting in unuseful data from 
this site.  The CPT Variety Trial from other locations in South Dakota is presented in 
Table 1. 
42 
Acknowledgements 
Each year, 800-1000 new cross combinations are made and 800-1000 new 
experimental lines are developed by the winter wheat breeding program. In addition to 
the excellent support of our wheat pathology programs (small grains pathology and 
virology), the solid and consistent financial support from the SD Wheat Commission and 
the SD Crop Improvement Association are vitally important to ensuring continued 
availability of improved winter wheat varieties for producers in South Dakota. 
 
Table 1. Yield results of entries in the 2005 Crop Performance Testing (CPT) nursery. 
Grain Yield (bu/ac) 
TW 
(lb/bu)
                            
Entry 
Broo-
kings Platte 
High-
more 
Dakota 
Lakes 
Win-
ner 
Kenn-
ebec Hays Martin 
Oelr-
ichs 
Stur-
gis Wall Avg Avg 
ALLIANCE 32 39 68 64 48 57 57 60 50 28 52 51 57 
ARAPAHOE 47 36 71 66 48 52 61 57 46 29 45 51 58 
CRIMSON 33 41 66 62 48 56 54 53 51 26 46 49 60 
EXPEDITION 35 32 66 64 43 60 67 66 50 29 42 51 59 
HARDING 43 37 66 62 52 52 56 55 49 25 46 49 59 
HARRY 32 28 65 64 46 50 54 58 58 29 41 48 54 
HATCHER 27 34 72 68 50 63 59 72 62 36 48 54 58 
JAGALENE 20 42 62 74 52 64 61 72 48 28 47 52 59 
JERRY 53 40 66 64 46 58 56 60 55 24 54 53 59 
MILLENNIUM 54 47 71 68 49 65 65 65 48 33 56 57 60 
NE01643 53 45 70 75 51 70 69 67 49 27 51 58 60 
NE99533-4 24 36 62 69 48 59 51 61 42 33 46 49 58 
NEKOTA 26 38 58 59 45 45 43 43 46 30 46 44 57 
OVERLEY 32 30 60 67 43 68 79 67 41 29 40 51 60 
SD00032 43 39 51 55 48 56 66 62 44 26 42 48 59 
SD00W024 37 38 61 56 51 45 39 43 51 22 42 45 58 
SD01104 32 33 52 59 48 55 50 56 53 30 45 47 57 
SD01122 42 40 67 61 54 55 49 55 54 26 44 50 58 
SD01W064 26 42 62 65 60 57 56 63 53 29 64 53 60 
SD96240-3-1 40 36 68 63 54 69 66 71 61 31 48 56 58 
SD97059-2 49 38 73 74 57 57 52 59 52 28 51 54 58 
SD97380-2 48 37 69 56 52 57 61 58 52 30 54 53 58 
SD97538 39 35 66 67 48 55 52 59 52 31 53 51 58 
SD97W609 31 33 68 62 56 57 64 66 50 26 48 52 59 
SD98102 30 49 67 64 58 48 46 55 50 30 56 50 59 
TANDEM 36 40 64 55 48 61 67 59 47 29 43 50 60 
TREGO 20 32 63 66 52 55 57 59 50 31 50 49 58 
WAHOO 43 41 72 64 49 58 60 64 50 29 54 53 56 
WENDY 38 26 68 77 51 58 53 58 47 29 45 50 59 
WESLEY 35 39 62 64 43 61 62 68 41 27 43 50 57 
              
Mean 37 37 65 64 49 58 58 60 50 29 48 52 59 
CV%‡ 11 12 6 11 11 11 9 8 10 10 15 11 2 
LSD0.05† 6 6 5 10 8 9 8 7 7 5 10 2 1 
‡ The CV (coefficient of variability) is a statistical measure of experimental error.  In general, yield trials with a CV of 16% or greater are 
considered to contain too much experimental error for reliable data interpretation. 
†  The LSD (least significant difference) is the minimum value by which two entries must differ in order for that difference to be meaningful 
(and not be due to random chance alone).  If the difference between two entries is equal to or less than the LSD value, the entries are not 
statistically different. 
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Spring Wheat Breeding 
 
Karl D. Glover 
 
 Our primary objective is to improve the agronomic, milling, and baking 
characteristics of spring wheat varieties that are well adapted to South Dakota. Prior to 
the release of a new variety to growers, its advantageous features must be well 
documented. Characterization of material begins during the second growing season 
after a cross has been made. Thousands of breeding lines, each representing a 
potential variety, are created yearly and are subject to removal from consideration 
based on their susceptibility to disease and lack of agronomic promise. Lines chosen for 
additional testing are more heavily scrutinized with each successive testing year. 
Therefore, the number of lines included in preliminary and advanced yield tests is 
relatively few compared to early generation tests. Spring wheat production 
environments in our state can be dramatically different from year-to-year and even from 
location-to-location within a year. Unfortunately, this prevents varieties from being 
optimally adapted to all production environments. This necessitates that preliminary and 
advanced yield tests also be conducted in several environments throughout the state. 
The Northeast Research Station is one of two locations used for testing material in both 
early- and advanced-selection stages. 
 Twenty seven lines appearing to hold the most potential for release as varieties 
were included in the Advanced Yield Trials (AYT) along with ten released varieties 
included for comparative purposes. Not all twenty seven entries will be advanced for 
continued testing. Table 1 presents agronomic and disease resistance observations 
collected from eleven entries that were grown in both the 2004 and 2005 AYT tests at 
the Northeast Research Station. Yield data for each entry, calculated as its average 
over seven AYT locations (Aurora, Brookings, Groton, Miller, Redfield, Selby, and 
Watertown) in both 2004 and 2005 are also presented. 
 Average yield among these entries at the Northeast Research Station was lower 
in 2005 due to dry conditions (Table 1). FHB resistance data presented in Table 1 were 
collected at the Brookings screening nursery and leaf rust ratings were collected at 
Groton. 
Among the experimental lines, SD3687 appears most promising as it has above 
average yield potential, acceptable test weight, a good level of leaf rust resistance, and 
elevated FHB tolerance. Breeder seed of SD3687 was increased in 2005. Foundation 
seed should be made available to certified seed producers in 2006. The experimental 
line, SD3851, possesses nearly the same yield potential as Briggs and Granger, 
however, its test weight is significantly greater and its FHB tolerance is unsurpassed by 
previous releases from this program. Breeder seed will be increased in 2006 for a 
planned release to certified seed producers in 2007. 
 Efforts carried out, and varieties released, by this program are made possible 
with financial support provided by the South Dakota Agricultural Experiment Station, 
South Dakota Wheat Commission, and South Dakota Crop Improvement Association. 
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Table 1. Agronomic and disease resistance performance data of eleven hard red spring 
wheat entries evaluated in 2004 and 2005 Advanced Yield Trials. 
 
 Entry Northeast Research Station 2004 - 2005 Statewide Averages * 
  Yield  TW Heading Height FHB** LR** Yield 
  (bu/ac)  (lb/bu) (Day)*** (in)   (bu/ac) 
 2005 2004 2yr.       
 
SD3868 58.37 70.56 64.47 57.40 18.00 40.27 MS MR 61.44 
SD3687 48.61 74.87 61.74 56.66 18.82 40.08 MR R 60.98 
SD3851 54.24 68.34 61.29 59.77 15.70 38.11 MR MR 58.80 
BRIGGS 54.06 64.05 59.05 57.73 17.58 38.57 MS R 58.34 
SD3870 55.06 63.75 59.41 59.19 17.91 42.17 MS MS 58.20 
GRANGER 52.43 60.88 56.66 58.69 19.00 42.00 M MR 58.14 
SD3854 47.47 51.73 49.60 57.62 16.70 40.31 MR MS 57.13 
SD3860 39.40 60.50 49.95 56.70 21.55 43.14 MS MS 56.77 
WALWORTH 48.04 52.57 50.30 57.25 18.45 39.16 MS S 53.14 
RUSS 37.95 54.80 46.37 56.08 20.21 41.39 MS MS 52.46 
OXEN 38.49 51.35 44.92 55.61 18.94 36.31 MS S 50.38 
 
MEAN 48.55 61.21 54.89 57.51 18.44 40.14   56.89 
LSD (0.05) 7.92 8.65 5.68 0.64 0.36 0.87   2.20 
CV (%) 9.53 8.30 8.89 2.59 4.31 4.49   9.01 
 
* Performance based on 14 AYT locations grown in 2004 and 2005. 
** FHB and Leaf Rust resistance ratings; R = Resistant, MR = Moderately Resistant, M 
= Moderate, MS = Moderately Susceptible, S = Susceptible. 
*** Heading expressed in days after 1 June. 
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Small Grains Disease Research Report, 2005 
 
Lawrence Osborne and Jeff Stein 
Plant Science Department 
 
In 2005, the Small Grains Pathology group utilized the Northeast Research Station 
fields and facilities (‘the farm’) to conduct research on the root rot complex and 
Fusarium head blight (scab) of spring wheat and barley.  Wheat varieties were 
evaluated in a root rot disease nursery for resistance to soil-borne fungi causing root 
rot and crown rot diseases.  A separate study area was planted to a scab-susceptible 
spring wheat variety (‘Norm’).  This area was used to monitor the development of scab 
and to assess inoculum levels (airborne spores) under a ‘natural’ environment (not 
intentionally altered with irrigation or inoculation).  The farm served as an additional 
location for inoculum monitoring on heads, by conducting weekly sampling of heads, 
then relating that data to environmental data.  Finally, an evaluation of scab on seven 
barley varieties was conducted at the farm, as well as a number of other sites.  
 
Part I: Root Rot Complex Screening Nursery 
 
Introduction and Research Methods 
 
In 1998, continuous wheat and corn/wheat rotation systems were established in 75’ by 
100’ sections of a field at the Northeast Research Station.  The purpose of the plots 
was to establish natural reservoirs of root rotting and crown rotting fungi such as 
Cochliobolus sativus (=Bipolaris sorokiniana), Fusarium spp., Gaeumannomyces 
graminis var. tritici, Pythium spp. and Rhizoctonia solani. We also anticipated that 
Fusarium spp. within the corn/wheat rotation (especially F. graminearum, a causal 
agent of both scab and crown rot in wheat) would be favored. Within the continuous 
wheat system, 36 spring wheat lines, consisting of: experimental lines from the spring 
wheat program at SDSU; current recommended varieties for Eastern SD; and several 
historically significant varieties were planted to small plots (5’ by 7’ in dimension) in 
the continuous wheat system. Plots were planted with a 7-row grain drill, with no 
added fertilizer. Near maturity, a portion of each plot (3.25’ of row) was removed for 
disease evaluation. Plants were carefully dug using a tile spade, and attached soil 
was carefully dislodged from the root mass.  Each plot was evaluated for both 
common root rot and crown rot diseases.  Common root rot severity was rated on a 
scale of 0-3.  A rating of zero (0) would indicate no disease, while ratings of 1, 2 or 3 
represent the following disease levels: less than 25%, 26-50% and greater than 50% 
root area affected, respectively.  Ratings were performed on approximately 30-50 
plants per plot, from each of 7 replicate plots (3 reps located at the NE Research 
Station, and 4 reps located at SDSU Agronomy Farm, Brookings, SD) and are 
reported as means of all reps. Crown rot disease was also assessed as present or 
absent, yielding percent incidence for each plot.   
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Results and Discussion 
 
Table 1 shows the common root rot disease ratings (mean) for each variety.  Disease 
was moderately severe in the nursery. This nursery enabled us to screen for root rot 
resistance/tolerance.  Although most varieties exhibited a moderate level of tolerance 
to root rot and produced healthy looking shoots and spikes, there were noticeable, 
though not highly significant differences among varieties.  Table 2 shows the average 
crown rot incidence for each variety.  Lower numbers represent less disease in both 
instances. 
 
 
 
 
Table 1: Common Root Rot Mean 
Disease Ratings (0-3 scale) 
Varietya Mean Disease Ratingb 
SD 3911 1.08 
Norpro 1.15 
Oxen 1.18 
Knudson 1.24 
Wheaton 1.24 
Butte 86 1.25 
SD 3851 1.27 
Oklee 1.28 
Sharp 1.29 
Era 1.31 
Hamer 1.31 
2375 1.33 
HJ98 1.36 
Ingot 1.36 
Walworth 1.41 
Reeder 1.41 
McVey 1.43 
Briggs 1.44 
Forge 1.47 
Alex 1.47 
Granger 1.51 
SD 3868 1.52 
Verde 1.53 
SD 3854 1.57 
Ember 1.58 
Parshall 1.6 
Guard 1.62 
Marshall 1.63 
Russ 1.66 
Alsen 1.68 
SD 3687 1.68 
Argent 1.69 
Granite 1.7 
Chris 1.71 
Len 1.8 
Grandin 1.83 
a.   bold = 2006 recommended varieties 
b.   LSD = 0.54 (Student’s t-test for means comparison) 
Table 2:  Crown Rot 
Disease Incidence (%) 
Varietya Disease Incidence (%)b 
Guard 18 
Briggs 18 
Oxen 20 
Norpro 22 
McVey 22 
Alex 23 
Oklee 24 
Knudson 26 
HJ98 27 
Butte 86 28 
Forge 28 
Wheaton 28 
2375 29 
Granger 30 
Ember 30 
Reeder 30 
Parshall 31 
Granite 31 
SD 3851 32 
Russ 33 
Sharp 33 
Chris 33 
SD 3911 33 
Ingot 33 
SD 3868 34 
SD 3687 35 
Walworth 35 
Verde 36 
Len 36 
Argent 36 
Marshall 38 
Era 40 
Grandin 40 
Sd 3854 40 
Alsen 44 
Hamer 44 
  a.  bold = 2006 recommended varieties  
  b.  LSD = 23% (Student’s t-test for means comparison) 
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Part II:  Fusarium Head Blight (Scab) Monitoring 
 
Introduction and Research Methods 
 
Fusarium head blight, or scab, continues to be a threat to spring and winter small 
grains production in South Dakota. We need to gain a better understanding of the 
disease and the factors influencing it so that we may develop better management and 
control recommendations.  In 2005, ‘Norm’ spring wheat, a variety with high 
susceptibility to scab was planted over corn residue at the NE Research Station to 
serve as a monitoring crop for the disease.  In addition to this monitoring field, 7 
varieties of barley were evaluated for scab incidence and severity in a replicated yield 
trial. Toxin (vomitoxin, or DON) is a very serious problem in malting barley and feed 
barley fed to non-ruminants, especially swine.  Even low levels (<1 or 2 ppm, 
depending on the end-use) will lead to rejection or down-grading at delivery. 
 
Results and Discussion 
 
Scab monitoring indicated that disease pressure was moderate to moderately severe 
at the farm.  ‘Norm’ on corn residue showed 60% incidence, and 12% disease 
throughout the plot.  This level is not severe considering the susceptibility of ‘Norm’ 
and the residue present, however it indicates that conditions were at least moderately 
favorable for disease development.  Observations in other wheat plots and fields at 
the farm indicate disease on winter wheat was often more severe that on spring wheat 
in 2005, although not in all cases.  Heading date is a major factor in disease 
development and should coincide with favorable weather for severe disease to occur.  
Scab on barley was only moderate to low. Table 3 indicates disease levels and toxin 
contamination for barley varieties tested in 2005. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 3: Barley Scab at NE Farm 
Disease Ratings (% scab, field basis) 
Varietya Disease (% scab)b Vomitoxin (ppm)c 
Eslick 3.4 0.7 
Tradition 5.4 0.6 
Lacey 6.7 1.3 
Conlon 7.3 0.5 
Robust 7.4 1.1 
Excel 8.2 1.4 
MN Brite 8.4 0.6 
Mean 6.7 0.9 
a.   bold = 2006 AMBA or SD recommended malting varieties (Eslick is a. feed barley) 
b.   LSD = 7.1% (Student’s t-test for means comparison) – No sig. diff. observed for this location. 
c.   No test of significance was condicted – all values are considered similarly low. 
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2005 Alfalfa Production 
 
Vance Owens and Chris Lee 
 
 Alfalfa cultivars are tested at several South Dakota research stations. Our 
objective is to provide producers with yield data from currently available alfalfa 
cultivars to aid them in cultivar selection. Even though our yield trial does not contain 
all available cultivars, it should be a helpful tool in identifying cultivars suitable for your 
specific needs. 
 
Materials and Methods 
Six replications of each cultivar were planted 28 April 2004 at a rate of 18 lbs 
pure live seed/acre. Fifty pounds super phosphate (P2O5) was applied and 
incorporated before planting. Later fertilizer application was made when necessary as 
recommended by the South Dakota State Soil Testing Laboratory. Forage was 
harvested with a sickle-type harvester equipped with a weigh bin for obtaining fresh 
plot weights. Random subsamples from the fresh herbage were taken to determine 
percent dry matter. Alfalfa cultivars were evaluated for maturity prior to harvest. Yield 
differences among cultivars were tested using the LSD at the 0.10 level of probability 
when significant F-tests were detected by analysis of variance. 
 
Results 
Table 1 provides forage production data for 12 alfalfa cultivars planted in 2004. 
Yields (tons dry matter/acre) are shown for three cuttings in 2005. Average cumulative 
yield in 2005 was 5.16 tons dry matter/acre. 
Cultivars are ranked from highest to lowest based on the cumulative production 
total. The least significant difference (LSD) listed at the bottom of each table is used to 
identify significant differences between the cultivars. If the difference in yield between 
two cultivars exceeds the given LSD, then they are significantly different. 
 
Acknowledgements 
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Table 1. Forage yield of 12 alfalfa cultivars entered in the South 
Dakota State University alfalfa testing program. Trial was 
planted 28 April 2004 at the Northeast Research Farm. 
 2005 
Entries 22-Jun 18-Jul 22-Aug Total
 ----------- Tons DM/acre -----------
6200 HT 2.51 1.77 1.08 5.37
WL 319HQ 2.44 1.78 1.12 5.35
eXtreme 2.46 1.77 1.07 5.31
54Q25 2.52 1.68 1.05 5.24
ProSeed-381 Hyb 2.50 1.67 1.07 5.24
     
54H91 2.54 1.67 0.98 5.19
HybriForce 420/wet 2.54 1.64 1.01 5.19
WL 348AP 2.40 1.69 1.02 5.10
54V46 2.25 1.65 1.11 5.00
GH 711 2.22 1.76 1.01 4.99
     
6415 2.24 1.67 1.06 4.97
Vernal 2.50 1.51 0.95 4.96
     
Average 2.43 1.69 1.04 5.16
Maturity (Kalu & Fick) 5.8 5.3 4.7  
LSD (P=0.10) NS NS NS NS
CV (%) 11.1 10.3 18.5 11.1
P-value 0.289 0.326 0.944 0.942
NS = not significant at 0.10 level of probability  
50 lbs P2O5/Acre - preplant    
Treflan applied preplant     
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NE Farm Soybean Breeding Summary for 2005 Growing Season 
 
Project Leader: Roy Scott 
Research Associate Emily Hudson 
Research Assistant: Matt Caron 
Research Manager: Jesse Hall 
 
 
As in the past, soybean plots were grown in replicated 30-inch rows with 4 rows per 
plot and 14-foot plot lengths. In addition to advanced yield trials, we grew regional 
general purpose soybean trials and quality traits trials containing high protein and 
modified fatty acid entries. We grew both group 0 and 1 at NE Farm. Advanced trials 
contained only SD entries, while regional and quality traits trials contained entries from 
several universities across the North-central region. Plots were planted on May 18, 
and matured normally before the first frost. 
 
Of 21 entries in the group 0 quality traits tests, yields ranged from 33-39 bu/a at NE 
Farm, compared to 26-54 at Brookings and 32 to 54 at Aurora. Protein concentrations 
among these 21 entries were higher at NE Farm than Aurora, ranging from 43-50% 
dry weight basis at NE Farm, compared to 42-50% at Aurora. Correspondingly, oil 
concentrations ranged from 17-21% at NE Farm and 18-23% at Aurora.  Of 35 entries 
in the group I quality traits test, yields ranged from 20-46 bu/a at NE Farm and 38-60 
bu/a at Aurora. Protein concentrations ranged from 42-52% at NE Farm and 38-49% 
at Aurora. 
 
In the advanced trials, both conventional and Roundup Ready lines were grown at NE 
Farm and Aurora. In maturity group 0 at NE Farm, Roundup Ready yield ranges were 
similar to conventional. Yields ranged from 31-48 and 30-44 bu/a for conventional and 
Roundup Ready, respectively.  A similar trend was seen at Aurora (37-58 vs 39-61 
bu/a for conventional and Roundup Ready, respectively). In group I, Roundup Ready 
yields were greater than conventional. For example, at Aurora conventional yields 
were 39-59 bu/a, and Roundup Ready yields were 45-69 bu/a. This same trend was 
seen at NE Farm. 
 
The Northeast Farm remains a key site in our testing program. As in the past, protein 
concentrations were generally higher than all other sites. Yields usually are more 
unpredictable at this site than other sites, providing a good contrast of performance of 
individual lines. This site appears to be a good measure of soybean performance on 
the SD Coteau. Lines that do well at NE Farm should do well elsewhere on the 
Coteau. 
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Corn Breeding 
 
 
Zeno W. Wicks, III and Dawn M. Gustafson 
South Dakota State University 
 
Introduction: 
 
The South Dakota State University’s corn breeding and genetics program primary foci 
are to conduct applied research in corn breeding and to train graduate students.  
Specific objectives that we would like to achieve are to: 1) develop and release inbred 
lines and improved populations that can be used to develop hybrids for livestock feed, 
grain production or other value added products. Emphasis will be placed on yield, 
adaptation, stress tolerance, and pest resistance, 2) evaluate and select corn adapted 
to South Dakota for phosphorous and nitrogen content to be used as a 
compliment/supplement to DGs/co-product feed, 3) develop open-pollinated corn 
varieties, populations, and synthetics for sustainable agricultural operations (i.e. 
organic farmers) and conventional farming, 4) continue to develop white corn as an 
alternative crop, 5) to cooperate with Biology and Biotechnology research initiatives, 
and 6) to develop a working relationship with corn programs in Tribal Colleges. 
 
Accomplishments: 
 
The corn breeding studies/trials conducted at the Northeast Research Station during 
the 2005 growing season included: 
 
1. The Corn Breeding Project conducted yellow hybrid yield trials.  Approximately 
150 early generation and advanced lines were crossed to testers last year for 
yield evaluations in 2005. Yield is the primary selection criteria.  However, lines 
are evaluated for stress tolerance, disease resistance, lodging, and overall 
plant health as well. 
 
Based on preliminary data, several yellow inbred testcrosses were superior at 
the Northeast Research Station in terms of yield and lodging.  Yields for the 
check hybrids ranged from 106.0 bushels per acre to 169.8 bushels per acre, 
while the top 10% yellow inbred testcrosses ranged from 115.8 bushels per 
acre to 131.5 bushels per acre.  The check hybrids yielded an average of 136.8 
bushels/acre.  The yellow inbred testcrosses (top 10%) yielded an average of 
122.5 bushels/acre.  Considering the fact that our inbred lines are not 
genetically modified, these results are pleasing.  The superior inbred lines will 
be advanced for testing to determine the relative merit of release to interested 
breeders.  
 
2. We also evaluated a white hybrid yield trial consisting of approximately 100 
entries.  This trial (as well as the yellow hybrid yield trial) included lines that 
originated in the South Dakota State University (SDSU) corn breeding program, 
a few lines that were released from other public breeding programs, and lines 
52 
from the private sector.  The white inbreds, ranging from 51.8 bushels per acre 
to 123.9 bushels per acre, did not out perform the check hybrids.  However, 
these white inbreds could prove useful as germplasm sources. 
 
3. Our MS graduate student conducted a study on nitrogen (N) and phosphorous 
(P) concentration in silage corn.  Increased ethanol production will mean 
increased distillers grain (DG), which is a feed source to livestock.   
Phosphorous and nitrogen content in DG is approximately three times greater 
than the content found in corn grain, resulting in losses to the environment.  As 
a result, the phosphorous and nitrogen requirement must be balanced when 
feeding DGs to livestock.  Our overall goal is to select adapted corn hybrids 
and make recommendations for low-phosphorous and low-nitrogen 
concentration for South Dakota producers.  
 
Specific objectives include quantifying N and P concentration, detection of 
variance factors (environment, location, and year) for N and P content, 
identification of the relationship between N and P content and tonnage yield, 
and identifying the effect of plant population in N and P concentration.  In 2005, 
three replications of 10 hybrids from various private companies were planted at 
two population densities at three locations.  We are currently processing 
samples for P and N concentration analysis. 
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PERFORMANCES OF TRANSGENIC CORN (BT-CORN BORER,  
BT-ROOTWORM, AND STACKED BT) IN NORTHEASTERN  
SOUTH DAKOTA 
 
Mike Catangui, Jon Kieckhefer, and Ryan Jons 
Department of Plant Science, South Dakota State University 
 
 
INTRODUCTION 
 
We have evaluated the performances of Bt-corn at the Northeast Farm since 
1996.  At that time, Bt-corn meant a transgenic corn hybrid designed to control the 
larvae of European corn borer.  In 2005, the tenth consecutive year that we tested Bt-
corn in the Northeast Farm, the kinds of Bt-corn have increased to include hybrids that 
can control corn borers, rootworms, western bean cutworms, and black cutworms.  
Different Bt-corn genes do vary by the number of insects that they can effectively 
control.  Also becoming more popular nowadays is the use of seed treatments to 
control soil insects that Bt-corn cannot control. 
Past research (Catangui and Berg 2002, Catangui 2003) have indicated that 
complete immunity to insects does not necessarily translate into high corn yields at 
harvest.  Thus, there is a continuing need to evaluate the efficacy of Bt-corn hybrids 
against various insect pests and the potential yield advantages that they may offer.  
The Northeast Farm has been unique in our Bt-corn research due to the fact that the 
so-called univoltine corn borer occurs in the area (Catangui 2000).  Univoltine corn 
borers accumulate and stay within the corn stalks and ears through the season, 
overwinter in the stubbles, then turn into moths in the spring of the following year. 
 
 
MATERIALS AND METHODS 
 
The research site was tilled conventionally; on first-year corn following soybean.  
Corn seeds were planted using a precision planter on May 19, 2005.  Each treatment 
was replicated 4 times and assigned in a randomized complete block fashion on each 
experimental unit.  Each experimental unit was composed of four rows (20 ft. long) 
spaced 30 inches apart.  One row per plot was destroyed and dissected for corn borer 
injuries.  Two inner rows were kept intact then harvested at the end of season 
(October 20, 2005).  Ten consecutive plants on one row were dissected before 
harvest using a curved knife and examined for corn borer larval tunnels, tunnel length, 
and live corn borer larvae in the stalk, ear shank, and ear.  Data were analyzed using 
PROC MIXED (SAS Institute 1989) after appropriate data transformations to 
normalize the data (Gomez and Gomez 1984). 
Activities of corn borer moths at night were monitored with a light trap equipped 
with a 15-watt “black light” fluorescent bulb.  An insecticide-impregnated rubber strip 
(dichlorvos) was placed in the collection container of the trap to quickly kill all insects 
attracted to the light trap.  The light trap operated 24 hours a day from May 14 to 
September 14 during the growing season.  Corn borer moths collected by the trap 
were counted regularly. 
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RESULTS AND DISCUSSION 
 
 Corn borer moth flight.  Peak corn borer moth flight appears to have occurred 
on July 18 with about 20 moths captured per light trap in one night (Figure 1).  This is 
twice the number of moths collected in 2004 and can still be considered as a “low” 
corn borer year compared to previous years.  The highest moth count at the NE Farm 
occurred in 1998 with about 190 moths per night.  Historical moth flights can be found 
online at the Extension Entomology Web site (Catangui 2005). 
 
 Yield.  A significant yield increase was observed only in the Golden Harvest 
hybrid group.  H-6906Bt with the YieldGard Rootworm gene plus Cruiser seed 
treatment had a 14-bushel yield increase compared to the untreated conventional H-
6907 RR2 (Fig. 2 A).  There were no significant yield advantages by the various Bt-
corn hybrids over the untreated conventional hybrid in the other hybrid groups.  Small 
(not statistically significant) yield increases were recorded in the Dekalb hybrids with 
the YieldGard Plus and YieldGard Corn Borer genes, as well as the Golden Harvest 
hybrid with the YieldGard Corn Borer gene. 
 
 Stalk injury.  Corn hybrids with the YieldGard Corn Borer and YieldGard Plus 
genes, and conventional hybrid treated with Pounce insecticidal granules were all 
relatively free of corn borer injuries in the stalks (Fig. 2 B).  Up to 85% of the stalks of 
the unprotected corn hybrids were infested with corn borer larvae. 
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Fig. 1. European corn borer moth flight at the NE Research Station
during the 2005 season
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Weed Control - W.E.E.D. Project 
 
D. Deneke, D. Vos, and M. Moechnig 
 
INTRODUCTION 
 
 The Northeast Station provides a strategic location to collect weed control data 
for northeastern South Dakota.  Field plots provide side-by-side comparisons and 
comparative performance data.  Plots are evaluated for weed control and crop 
tolerance.  Yields are harvested from replicated tests. 
 
2005 Tests 
 
 April precipitation was light, May and June had good moisture and was 
adequate for preemergence herbicides in corn and soybean.  Moisture conditions 
were drier the remainder of the growing season.  Corn and soybean yields were good 
even with the lower precipitation during the last half of the growing season.  An open, 
dry fall allowed for timely harvest. 
 
2005 Evaluation/Demonstration Tests Reported 
 
 1. Corn Herbicide Demonstration 
 2. Herbicide Tolerant Corn Demonstration 
 3. Preemergence Grass Control in Corn 
 4. Soybean Herbicide Demonstration 
 5. Glyphosate Tolerant Soybean Demonstration 
 6. Preemergence Followed by Glyphosate Weed Control Programs in 
Soybeans 
 7. Comparison of Pre/Post and Glyphosate Tank-Mix Treatments 
 8. Weed Control in Clearfield Spring Wheat 
 9. Weed Control Programs in Clearfield Sunflowers 
 10. Evaluation of Crop Response in Flax with Callisto 
 11. Millet Herbicide Demonstration 
 
 Weeds represent typical problem species in the area.  Lambsquarter, redroot 
pigweed, and wild mustard are primary broadleaf weeds at the station and in the area.  
Recently, a form of waterhemp has appeared in some blocks.  Yellow foxtail has 
become the predominant grassy weed in most blocks.  Lambsquarter density has 
increased.  Kochia in some test blocks appears to have a significant population of ALS 
resistant biotypes. 
 
 Additional evaluation plots include initial tests with experimental herbicides, 
additives, and tests for other crops.  Data collected for additional tests are reported in 
the W.E.E.D. Project Report. 
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 1. Evaluation of Glyphosate plus Starane Tank-Mixes 
 2. Weed Control in Corn with Rimsulfuron Combinations 
 3. Post Weed Control in Corn with ET 
 4. Preplant Incorporated Weed Control in Corn 
 5. Evaluation of Clearmax Spring Wheat Tolerance with Adjuvants 
 6. Evaluation of Clearmax Application Timing 
 7. Millet Crop Response to Mesotrione 
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of products used are listed; there frequently are other products available.  
Refer to the appropriate weed control fact sheet available from county 
extension offices for herbicide recommendations. 
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Table 1.  Corn Herbicide Demonstration 
   
Demonstration  Precipitation: 
Planting Date: 5/20/05  PRE: 1st week 1.08 inches 
Variety: DKC 47-10   2nd week 0.07 inches 
PRE: 5/20/05   EPOST: 1st week 0.02 inches 
EPOST: 6/20/05; Corn 3 collar, 6"; Yeft 2-5 lf, 1-4";   2nd week 0.75 inches 
    Redroot pigweed 1-3"; Common ragweed 1-3";  POST: 1st week 0.35 inches 
    Common lambsquarters 2-4"   2nd week 0.94 inches 
POST: 6/24/05; Corn 4 collar, 8"; Yeft 2-6"; 
   Redroot pigweed 2-5"; Common ragweed 2-5"; Yeft=Yellow foxtail 
   Common lambsquarters 2-5" Bdlf=Redroot pigweed, common ragweed, 
Soil: Clay loam; 3.0% OM; 6.1 pH             common lambsquarters 
 
COMMENTS: Good weed control from most treatments.  Results were consistent with those of 
previous years for many treatments. 
   % Yeft % Bdlf 
Treatment Rate/A 7/18/05 7/18/05 
 Check ---- 0 0 
 
PREEMERGENCE 
 Harness 1.5 pt 91 71 
 Harness 2.3 pt 95 81 
 Dual II Magnum 2 pt 95 77 
 Stalwart C 2 pt 91 63 
 
 Harness Xtra 2.1 qt 87 91 
 Bicep Lite II Magnum 2 qt 88 96 
 Stalwart Xtra 2.1 qt 83 91 
 G-Max Lite 3.5 pt 88 96 
 
 Keystone LA 2.2 qt 83 97 
 Balance Pro 2.25 oz 74 90 
 Epic 14.5 oz 85 94 
 Define 22 oz 83 83 
 
 Balance Pro+Define SC+atrazine 2.25 oz+12 oz+.75 qt 85 97 
 Python+Surpass 1.25 oz+2.5 pt 94 87 
 Lumax 3 qt 87 88 
 Lexar 3.5 qt 84 98 
 
 Check ---- 0 0 
 
PREEMERGENCE & POSTEMERGENCE 
 Dual II Magnum&Callisto+COC+28% N 1.67 pt&3 oz+1%+2 qt 86 95 
 Dual II Magnum&Callisto+atrazine+ 1.66 pt&3 oz+1 pt+ 
    COC+28% N    1%+2 qt 94 99 
 Dual II Magnum&Northstar+atrazine+ 1.67 pt&5 oz+1.5 pt+ 
    NIS+28% N    .25%+2 qt 98 99 
 
 Define SC&Buctril/Atrazine 21.7 oz&2 pt 93 99 
 Define SC&Buctril/Atrazine+Callisto 12 oz&2 pt+1 oz 88 98 
 Balance Pro&Buctril/Atrazine 2.25 oz&2 pt 89 99 
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   % Yeft % Bdlf 
Treatment Rate/A 7/18/05 7/18/05 
PREEMERGENCE & POSTEMERGENCE 
 Outlook&Distinct+NIS+28% N 21 oz&6 oz+.25%+2 qt 95 99 
 Outlook&Marksman+NIS+28% N 21 oz&2 pt+.125%+2 qt 96 99 
 Surpass&2,4-D amine 2.5 pt&1 pt 96 85 
 Surpass&Aim EW+atrazine+ 2.5 pt&.5 oz+1 qt+ 
    COC+28% N    1%+2 qt 97 97 
 Surpass&WideMatch 2.5 pt&1.33 pt 88 96 
 
 Keystone LA&Hornet WDG+ 2.2 qt&3 oz+ 
    Clarity+NIS+28% N    4 oz+.25%+2 qt 92 98 
 Cinch&Steadfast+atrazine+ .67 pt&.75 oz+1 pt+ 
    COC+AMS    1%+2.5 lb 97 69 
 Cinch&Steadfast+Callisto+ .67 pt&.75 oz+2 oz+ 
    Atrazine+COC+AMS    1 pt+1%+2.5 lb 97 99 
 
 Check ---- 0 0 
 
EARLY POSTEMERGENCE 
 Option+atrazine+MSO+28% N 1.5 oz+1.5 pt+1.5 pt+2 qt 82 96 
 Option+Callisto+MSO+28% N 1.5 oz+2 oz+1.5 pt+2 qt 77 90 
 Define SC+Option+Distinct+ 12 oz+1.5 oz+4 oz+ 
    MSO+28% N    1.5 pt+2 qt 89 96 
 Option+Distinct+MSO+28% N 1.5 oz+4 oz+1.5 pt+2 qt 83 96 
 
 Steadfast+atrazine+COC+28% N .75 oz+1.5 pt+1%+2 qt 90 94 
 Cinch+Steadfast+Callisto+ 2 pt+.75 oz+2 oz+ 
    COC+AMS    1%+2.5 lb 92 98 
 Steadfast+atrazine+Callisto+ .75 oz+1 pt+2 oz+ 
    COC+AMS    1%+2.5 lb 91 99 
 Accent+atrazine+COC+28% N .67 oz+1.5 pt+1%+2 qt 93 99 
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Table 2.  Herbicide Tolerant Corn Demonstration 
 
Demonstration  Precipitation: 
Planting Date: 5/20/05  PRE: 1st week 1.08 inches 
Variety: DKC 47-10 RR; Pro 38P04 LL   2nd week 0.07 inches 
PRE: 5/20/05   EPOST: 1st week 0.02 inches 
EPOST: 6/20/05; Corn V3, 6"; Yeft 2-5 lf, 1-4";   2nd week 0.75 inches 
    Common ragweed 2-6"; Common lambsquarters 2-4"  POST: 1st week 0.35 inches 
POST: 6/24/05; Corn V4, 8"; Yeft 2-6"’;   2nd week 0.94 inches 
   Common ragweed 4-8"; Common lambsquarters 2-5"  POST2: 1st week 0.94 inches 
POST2: 7/1/05; Corn 12-15"   2nd week 0.00 inches 
Soil: Clay loam; 3.0% OM; 6.1 pH  
  Yeft=Yellow foxtail 
  Bdlf=Common ragweed; common 
lambsquarters 
 
COMMENTS: One early postemergence treatment of Liberty provided 80-90% grass control.  A 
second Liberty application resulted in nearly complete grass control.  Liberty tank-
mixes with atrazine or Callisto resulted in nearly completed broadleaf control. 
 
A single Roundup treatment at V3 corn resulted in 80% weed control but an application 
at V4 corn resulted in nearly complete weed control.  Two passes of Roundup resulted 
in similar weed control as one pass at the V4 growth stage.  Applying Harness at 1 pt/A 
with Roundup at the V3 growth stage resulted in better weed control than applying 
Harness at 1 pt/A preemergence followed by Roundup postemergence.  A single 
application of residual herbicides with Roundup at V3 corn provided better control than 
Roundup alone. 
 
   % Yeft % Bdlf 
Treatment Rate/A 7/18/05 7/18/05 
 Liberty Link Check ---- 0 0 
 
EARLY POSTEMERGENCE 
 Liberty+atrazine+AMS 32 oz+1 pt+3 lb 88 99 
 Liberty+Callisto+AMS 32 oz+1.5 oz+3 lb 80 97 
  
EARLY POSTEMERGENCE & POSTEMERGENCE2 
 Liberty+atrazine+AMS& 32 oz+1 pt+3 lb& 
    Liberty+AMS    28 oz+3 lb 98 99 
 
PREEMERGENCE & POSTEMERGENCE 
 Define SC&Liberty+atrazine+AMS 12 oz&32 oz+1 pt+3 lb 99 99 
 Balance Pro+Liberty+atrazine+AMS 1.5 oz&32 oz+1 pt+3 lb 97 99 
 
 Roundup Check ---- 0 0 
 
EARLY POSTEMERGENCE 
 Roundup UltraMax II+AMS 22 oz+2.5 lb 82 80 
  
POSTEMERGENCE 
 Roundup UltraMax II+AMS 22 oz+2.5 lb 96 99 
 
EARLY POSTEMERGENCE & POSTEMERGENCE2 
 Roundup UltraMax II+AMS& 22 oz+2.5 lb& 
    Roundup UltraMax II+AMS    22 oz+2.5 lb 94 99 
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   % Yeft % Bdlf 
Treatment Rate/A 7/18/05 7/18/05 
PREEMERGENCE & POSTEMERGENCE 
 Harness&Roundup UltraMax II+AMS 2.3 pt&22 oz+2.5 lb 97 98 
 Harness&Roundup UltraMax II+AMS 1 pt&22 oz+2.5 lb 87 93 
 
EARLY POSTEMERGENCE 
 Harness+Roundup UltraMax II+AMS 1 pt+22 oz+2.5 lb 98 98 
 
PREEMERGENCE & POSTEMERGENCE 
 Dual II Magnum&Touchdown Total+AMS 1.67 pt&24 oz+2.5 lb 98 99 
 Keystone LA&Glyphomax XRT+AMS 1.1 qt&24 oz+2.5 lb 92 95 
 Outlook&Roundup UltraMax II+ 12 oz&22 oz+ 
    Distinct+AMS    3 oz+2.5 lb 97 98 
 
EARLY POSTEMERGENCE 
 Outlook+Roundup UltraMax II+AMS 12 oz+22 oz+3 lb 98 99 
 
PREEMERGENCE & POSTEMERGENCE 
 Basis+atrazine& .33 oz+1 pt& 
    Roundup UltraMax II+AMS    22 oz+2.5 lb 85 99 
 Lumax&Touchdown Total+AMS 1.5 qt&24 oz+2.5 lb 97 99 
 
EARLY POSTEMERGENCE 
 Lumax+Touchdown Total+AMS 1.5 qt+24 oz+2.5 lb 98 99 
 Volley+Touchdown Total+AMS 2 pt+24 oz+2.5 lb 98 98 
 Roundup UltraMax II+Clarity+AMS 22 oz+8 oz+2.5 lb 91 99 
 Roundup UltraMax II+atrazine+AMS 22 oz+1 qt+2.5 lb 97 99 
 
 Roundup UltraMax II+Priority+NIS+AMS 22 oz+1 oz+.25%+2.5 lb 93 98 
 Roundup UltraMax II+Prowl H2O+AMS 22 oz+2.5 pt+3 lb 98 99 
 Roundup UltraMax II+Callisto+AMS 22 oz+3 oz+2.5 lb 93 99 
 
 Roundup UltraMax II+Stalwart C+AMS 22 oz+1.67 pt+2.5 lb 91 91 
 Roundup UltraMax II+Stalwart C+ 22 oz+1.67 pt+ 
    Atrazine+AMS    1 qt+2.5 lb 97 98 
 Roundup UltraMax II+Stalwart Xtra+AMS 22 oz+1.3 qt+2.5 lb 98 99 
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Table 3.  Preemergence Grass Control in Corn 
 
RCB; 4 reps  Precipitation: 
Planting Date: 5/20/05  PRE: 1st week 1.08 inches 
Variety: DKC 47-10   2nd week 0.07 inches 
PRE: 5/20/05 
Soil: Clay loam; 3.2% OM; 6.3 pH Grft=Green foxtail 
 
COMMENTS: High rates provided approximately 10-20% better weed control than the low rates.  
The low rates generally provided >80% weed control, except for Degree (acetochlor).  
Weed control from Degree was reduced by a greater magnitude as rates were 
reduced relative to the other preemergence grass herbicides.  Weed control and corn 
yield did not differ between the high and moderate application rates for MANA-Ace, 
Surpass, and Harness. 
   % Grft % Grft % Grft Yield 
Treatment Rate/A 6/14/05 7/7/05 8/25/05 bu/A 
 Check ---- 0 0 0 86 
 
PREEMERGENCE 
 MANA-Ace 1 pt 96 89 86 143 
 MANA-Ace 1.5 pt 98 93 88 136 
 MANA-Ace 3 pt 98 98 95 162 
 
 Surpass 1 pt 96 89 83 145 
 Surpass 1.5 pt 98 93 91 143 
 Surpass 3 pt 98 97 94 155 
 
 Harness 14.6 oz 96 88 80 134 
 Harness 22 oz 98 92 87 154 
 Harness 44 oz 98 96 94 150 
 
 Degree 27 oz 90 69 66 148 
 Degree 40.5 oz 95 84 78 153 
 Degree 60 oz 98 90 88 151 
 
           LSD (.05)  1 3 4 22 
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Table 4.  Soybean Herbicide Demonstration 
 
Demonstration  Precipitation: 
Planting Date: 5/31/05  PPI&PRE: 1st week 0.63 inches 
Variety: AG 1401   2nd week 3.13 inches 
PPI&PRE: 5/31/05  EPOST: 1st week 0.35 inches 
EPOST: Soybean 1-2 tri; Grft 2-4";    2nd week 0.94 inches 
    Common ragweed 2-4"; Common lambsquarters 2-4"  POST: 1st week 0.94 inches 
POST: Soybean 3 tri; grft 4-6";    2nd week 0.00 inches 
    Common ragweed 4-7"; Common lambsquarters 4-8"  
Soil:   Silty clay loam; 3.2% OM; 6.3 pH                      Grft=Green foxtail 
                                                            Bdlf=Common raggweed, common lambsquarters 
 
COMMENTS: Many of the preemergence treatments provided >90% grass control and 80-90% 
broadleaf control.  The single-pass early postemergence treatments provided similar 
weed control as the two-pass programs. 
   % Grft % Bdlf 
Treatment Rate/A 7/18/05 7/18/05 
 Check ---- 0 0 
 
PREPLANT INCORPORATED 
 Treflan 2 pt 91 80 
 Sonalan 3 pt 93 85 
 Prowl H2O 2.75 pt 90 78 
 Treflan+Sencor 1.5 pt+5 oz 91 85 
 
PREEMERGENCE 
 Boundary 2.5 pt 96 87 
 Outlook+Valor+Python 16 oz+2 oz+1 oz 95 96 
 Intrro+Authority 1.5 qt+4 oz 88 90 
 
PREPLANT INCORPORATED & POSTEMERGENCE 
 Prowl H2O&Pursuit DG+Flexstar+ 2.25 pt&.72 oz+10 oz+ 
    MSO+28% N    1 qt+1 qt 97 98 
 
PREEMERGENCE & POSTEMERGENCE 
 Python&FirstRate+Select+ 1 oz&.3 oz+6 oz+ 
    Cobra+COC+AMS    6 oz+1%+2.5 lb 98 95 
 Boundary&Poast Plus+COC 2.5 pt&1.5 pt+1 qt 99 99 
 Valor&Poast Plus+COC 3 oz&1.5 pt+1 qt 98 89 
 Authority&Assure II+COC 5.3 oz&7 oz+1 qt 98 90 
 
 Authority+First Rate&Select+COC 2.67 oz+.3 oz&7 oz+1 qt 98 95 
 Valor+Python&Select+COC 2 oz+1 oz&7 oz+1 qt 99 99 
 Valor+FirstRate&Select+COC 3 oz+.6 oz&7 oz+1 qt 99 99 
 
EARLY POSTEMERGENCE & POSTEMERGENCE 
 Poast Plus+COC&Ultra Blazer+NIS 1.5 pt+1 qt&1.5 pt+.25% 95 96 
 Poast Plus+COC&Phoenix+COC 1.5 pt+1 qt&.8 pt+1 pt 98 89 
 Poast Plus+COC&Flexstar+MSO+28% N 1.5 pt+1 qt&16 oz+1 qt+1 qt 99 98 
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   % Grft % Bdlf 
Treatment Rate/A 7/18/05 7/18/05 
EARLY POSTEMERGENCE & POSTEMERGENCE 
 Poast Plus+COC&FirstRate+MSO+28% N 1.5 pt+1 qt& .3 oz+1 qt+1 qt 98 92 
 Poast Plus+COC&Harmony GT+NIS 1.5 pt+1 qt&.083 oz+.25% 98 95 
 
EARLY POSTEMERGENCE 
 FirstRate+Flexstar+Select+MSO+28% N .3 oz+10 oz+6 oz+1 qt+1 qt 98 99 
 Raptor+MSO+28% N 5 oz+1 qt+1 qt 99 99 
  
 
 
 
Table 5.  Glyphosate Tolerant Soybean Demonstration 
 
Demonstration  Precipitation: 
Planting Date: 5/31/05  PPI&PRE: 1st week 0.63 inches 
Variety: AG 1401   2nd week 3.13 inches 
PPI&PRE: 5/31/05  EPOST: 1st week 0.35 inches 
EPOST: 6/24/05; Soybean 1-2 tri; Grft 2-4";   2nd week 0.94 inches 
    Redroot pigweed 2-4"; Common lambsquarters 2-4"  POST: 1st week 0.94 inches 
POST: 7/1/05; Soybean 3 tri; Grft 4-6";   2nd week 0.00 inches 
    Redroot pigweed 4-7"; Common lambsquarters 4-8"  POST1: 1st week 0.01 inches 
POST1: 7/12/03; Soybean V-7, 12"; Grft 8-12";   2nd week 0.32 inches 
    Redroot pigweed 12-18"; Common lambsquarters 14-18: 
Soil: Silty clay loam; 3.2% OM; 6.3 pH  Grft=Green foxtail 
   Bdlf=Redroot pigweed,  
              Common lambsquarters 
 
COMMENTS: A single application of Roundup at 3rd trifoliate provided nearly complete weed control 
which was similar to two-passes of Roundup or preemergence residual herbicides 
applied before a postemergence application of Roundup.  Half rates of Roundup 
applied with low rates of conventional postemergence herbicides provided nearly 
complete weed control when applied at the 3rd trifoliate.   Later application (V7 
soybeans, 14-18" lambsquarters) of some of these low-rate tank mixes also provided 
nearly complete weed control. 
 
   % Grft % Bdlf 
Treatment Rate/A 7/18/05 7/18/05 
 Check ---- 0 0 
 
PREPLANT INCORPORATED & POSTEMERGENCE 
 Treflan&Roundup UltraMax II+AMS 1.5 pt&22 oz+2.5 lb 99 99 
 Prowl H2O&Roundup UltraMax II+AMS 2.25 pt&22 oz+2.5 lb 99 99 
 
POSTEMERGENCE 
 Roundup UltraMax II+AMS 22 oz+2.5 lb 99 98 
 
EARLY POSTEMERGENCE 
 Roundup UltraMax II+AMS 11 oz+2.5 lb 97 96 
Roundup UltraMax II+AMS 22 oz+2.5 lb 98 96 
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   % Grft % Bdlf 
Treatment Rate/A 7/18/05 7/18/05 
EARLY POSTEMERGENCE & POSTEMERGENCE 
 Roundup UltraMax II+AMS& 22 oz+2.5 lb& 
    Roundup UltraMax II+AMS    22 oz+2.5 lb 99 99 
 
EARLY POSTEMERGENCE 
 Extreme+NIS+AMS 1.5 qt+.25%+2.5 lb 99 99 
 Dual II Magnum+Roundup UltraMax II+AMS 1.5 pt+22 oz+2.5 lb 99 99 
 Intrro+Roundup UltraMax II+AMS 1.5 qt+22 oz+2.5 lb 99 99 
 
PREEMERGENCE & POSTEMERGENCE 
 Python&Glyphomax XRT+AMS 1 oz&24 oz+2.5 lb 99 98 
 Valor&Roundup UltraMax II+AMS 2 oz&22 oz+2.5 lb 99 99 
 Valor+Python&Roundup UltraMax II+AMS 1.5 oz+1 oz&22 oz+2.5 lb 99 99 
 Valor+FirstRate&RoundupUltraMax II+AMS 1.5 oz+.3 oz&22 oz+2.5 lb 99 99 
 
PREEMERGENCE & POSTEMERGENCE 
 Authority+FirstRate& 2.67 oz+.3 oz& 
    Roundup UltraMax II+AMS    22 oz+2.5 lb 99 99 
 Authority&Roundup UltraMax II+AMS 2 oz&22 oz+2.5 lb 99 99 
 Authority&Roundup UltraMax II+AMS 4 oz&22 oz+2.5 lb 98 99 
 Domain&Roundup UltraMax II+AMS 12 oz&22 oz+2.5 lb 99 99 
 Sencor&Roundup UltraMax II+AMS .5 lb&22 oz+2.5 lb 99 99 
 Boundary&Touchdown Total+AMS 1.5 pt&23 oz+2.5 lb 99 99 
 
POSTEMERGENCE 
 Glyphomax XRT+FirstRate+AMS 24 oz+.3 oz+2.5 lb 99 99 
 Roundup UltraMax II+Supporrt+AMS 11 oz+.5 oz+2.5 lb 99 99 
 Roundup UltraMax II+Aim EW+AMS 11 oz+.25 oz+2.5 lb 99 97 
 Roundup UltraMax II+Resource+AMS 11 oz+4 oz+2.5 lb 99 96 
 Roundup UltraMax II+Flexstar+AMS 11 oz+8 oz+2.5 lb 99 90 
 Roundup UltraMax II+Harmony GT XP+AMS 11 oz+.083 oz+2.5 lb 99 88 
 
POSTEMERGENCE1 
 Roundup UltraMax II+Resource+AMS 11 oz+4 oz+2.5 lb 98 97 
 Roundup UltraMax II+Flexstar+AMS 11 oz+8 oz+2.5 lb 88 97 
 Roundup UltraMax II+Harmony GT XP+AMS 22 oz+.083 oz+2.5 lb 97 98 
 Roundup UltraMax II+AMS 44 oz+2.5 lb 99 99 
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Table 6.  Preemergence Followed by Glyphosate Weed Control Programs in Soybean 
 
RCB; 4 reps  Precipitation: 
Planting Date: 5/31/05  PRE: 1st week 0.63 inches 
Variety:   AG 1401   2nd week 3.13 inches 
PRE: 5/31/05   EPOST: 1st week 0.35 inches 
EPOST: 6/24/05; Soybean 1-2 tri; Yeft 2-4"; Rrpw 2-4"   2nd week 0.94 inches 
POST: 7/1/05; Soybean 3 tri; Yeft 4-6"; Rrpw 4-7"  POST: 1st week 0.94 inches 
Soil: Clay loam; 4.1% OM; 5.8 pH   2nd week 0.00 inches 
  Yeft=Yellow foxtail 
  Rrpw=Redroot pigweed 
 
COMMENTS: A single postemergence application of Roundup applied at the 1-2 trifoliate or 3rd 
trifoliate provided nearly complete weed control, which was similar to the two-pass 
Roundup applications.  Therefore, residual preemergence herbicides did not improve 
weed control when followed by a postemergence application of Roundup. 
 
   % Yeft % Rrpw % Yeft % Rrpw Yield 
Treatment Rate/A 7/15/05 7/15/05 9/14/05 9/14/05 bu/A 
 Check ---- 0 0 0 0 30 
 
EARLY POSTEMERGENCE 
 Roundup UltraMax II+AMS 22 oz+2.5 lb 94 99 96 96 51 
 
POSTEMERGENCE 
 Roundup UltraMax II+AMS 22 oz+2.5 lb 98 99 98 99 50 
 
EARLY POSTEMERGENCE & POSTEMERGENCE 
 Roundup UltraMax II+AMS& 22 oz+2.5 lb& 
    Roundup UltraMax II+AMS    22 oz+2.5 lb 93 99 99 96 49 
 
PREEMERGENCE & POSTEMERGENCE 
 Authority&Roundup UltraMax II+AMS 2.6 oz&22 oz+2.5 lb 99 99 99 99 50 
 Authority&Roundup UltraMax II+AMS 5.3 oz&22 oz+2.5 lb 99 99 99 99 52 
 Dual II Magnum& 1 pt& 
    Roundup UltraMax II+AMS    22 oz+2.5 lb 99 99 99 99 49 
 Dual II Magnum& 2 pt& 
    Roundup UltraMax II+AMS    22 oz+2.5 lb 99 99 99 99 50 
 
 Sencor&Roundup UltraMax II+AMS .5 pt&22 oz+2.5 lb 99 99 99 99 50 
 Sencor&Roundup UltraMax II+AMS 1 pt&22 oz+2.5 lb 99 99 99 99 54 
 Valor&Roundup UltraMax II+AMS 1.5 oz&22 oz+2.5 lb 99 99 99 99 49 
 Valor&Roundup UltraMax II+AMS 3 oz&22 oz+2.5 lb 99 99 99 99 53 
 
 Boundary&Roundup UltraMax II+AMS 1.5 pt&22 oz+2.5 lb 99 99 99 99 50 
 Boundary&Roundup UltraMax II+AMS 2.5 pt&22 oz+2.5 lb 99 99 99 99 53 
 Valor+Python& 1.5 oz+.5 oz& 
    Roundup UltraMax II+AMS    22 oz+2.5 lb 98 99 99 99 53 
 Valor+FirstRate& 1.5 oz+.3 oz& 
    Roundup UltraMax II+AMS    22 oz+2.5 lb 98 99 99 99 51 
 
          LSD (.05)  1 0 1 1 4 
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Table 7.  Comparison of Pre/Post and Glyphosate Tankmix Treatments 
 
RCB; 4 reps  Precipitation: 
Planting Date: 5/31/05  PRE: 1st week 0.63 inches 
Variety: AG 1401   2nd week 3.13 inches 
PRE: 5/31/05   EPOST: 1st week 0.35 inches 
EPOST: 6/24/05; Soybean 1-2 tri; Yeft 2-4"; Rrpw 2-4"   2nd week 0.94 inches 
POST: 7/9/05; Soybean 3 tri; Yeft 4-6"; Rrpw 4-7"  POST: 1st week 0.94 inches 
Soil: Clay loam; 4.1% OM; 5.8 pH   2nd week 0.00 inches 
 
  Yeft=Yellow foxtail 
  Rrpw=Redroot pigweed 
 
COMMENTS: Soil residual herbicides provided similar weed control when applied with Roundup at the 
1-2 trifoliate compared to two-pass programs where residual herbicides were applied 
preemergence followed by a postemergence application of Roundup. 
 
   % Yeft % Rrpw % Yeft % Rrpw Yield 
Treatment Rate/A 7/15/05 7/15/05 9/24/05 9/24/05 bu/A Moisture 
 Check ---- 0 0 0 0 32 17.0 
 
PREEMERGENCE & POSTEMERGENCE 
 Dual II Magnum& 1.5 pt& 
    Roundup UltraMax II+AMS    22 oz+2.5 lb 99 99 99 99 53 12.8 
 Intrro& 2 qt& 
    Roundup UltraMax II+AMS    22 oz+2.5 lb 99 99 99 99 52 12.5 
 Outlook& 16 oz& 
    Roundup UltraMax II+AMS    22 oz+2.5 lb 99 99 99 99 53 12.7 
  
EARLY POSTEMERGENCE 
 Dual II Magnum+ 1.5 pt+ 
    Roundup UltraMax II+AMS    22 oz+2.5 lb 99 99 99 99 51 12.6 
 Intrro+ 2 qt+ 
    Roundup UltraMax II+AMS    22 oz+2.5 lb 99 99 99 99 52 12.9 
 Outlook+ 16 oz+ 
    Roundup UltraMax II+AMS    22 oz+2.5 lb 98 99 99 99 52 12.8 
 
           LSD (.05)  1 0 0 0 4 1 
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Table 8.    Weed Control in Clearfield Spring Wheat 
 
RCB; 4 reps  Precipitation: 
Planting Date: 4/8/05  POST: 1st week 1.08 inches 
Variety: Gunner 2G   2nd week 0.06 inches 
POST: 5/19/05; Spring wheat 4 lf; KOCZ 5-15";  
    Corw 1-2";  Wibw 1-2 lf  VCRR=Visual Crop Response Rating 
Soil: Clay loam; 3.2% OM; 6.3 pH       (0=no injury; 100=complete kill) 
   
  KOCZ=Kochia 
  Corw=Common ragweed 
  Wibw=Wild buckwheat 
 
COMMENTS: Greater than 80% control of kochia, common ragweed, and wild buckwheat was 
achieved with each treatment.  Adding Starane to the tankmix with Beyond or 
Clearmax improved kochia control by approximately 15%.  Bronate and Harmony + 
Starane provided >90% broadleaf weed control when applied with grass herbicides 
such as Puma and Discover. 
 
   % VCRR % VCRR % KOCZ % KOCZ % Corw % 
Wibw 
Treatment Rate/A 6/9/05 7/22/05 6/9/05 7/22/05 7/22/05
 7/22/05 
 Check ---- 0 0 0 0 0 0 
 
POSTEMERGENCE 
 Beyond+NIS+28% N 4 oz+.25%+2.5% 0 0 40 81 89 96 
 
 Clearmax+NIS+28% N 6 oz+.25%+2.5% 0 0 36 81 86 96 
 Clearmax+Starane+ 6 oz+.33 pt+ 
    NIS+28% N    .25%+2.5% 0 0 87 98 88 98 
 
 Puma+Bronate Advanced .66 pt+.8 pt 1 0 99 98 93 97 
 Puma+ .66 pt+ 
    Harmony GT XP+Starane     .3 oz+.33 pt 2 0 90 98 85 99 
 Discover NG+ 12.8 oz+ 
    Bronate Advanced    .8 pt 3 0 98 98 90 94 
 
          LSD (.05)  1 0 12 3 4 5 
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Table 9.  Weed Control Programs in Clearfield Sunflowers 
 
RCB; 4 reps  Precipitation: 
Planting Date: 5/31/05  EPRE: 1st week 1.08 inches 
Variety:   Legend 218 NCL   2nd week 0.07 inches 
EPRE: 5/20/05   PRE: 1st week 0.63 inches 
PRE: 5/31/05    2nd week 3.13 inches 
POST: 6/24/05; Sunflower 4-6 lf, 4-5";  POST: 1st week 0.35 inches 
    Yeft 2-4 in; Rrpw 2-4"   2nd week 0.94 inches 
Soil: Clay loam; 4.1% OM; 5.8 pH 
  VCRR=Visual Crop Response Rating 
           (0=no injury; 100=complete kill) 
  Yeft=Yellow foxtail 
  Rrpw=Redroot pigweed 
 
COMMENTS: Preemergence applications of Prowl provided approximately 70% grass control and 
Spartan (2 oz/A) provided 88% grass control.  Beyond applied at the 4-6 leaf stage of 
sunflowers resulted in nearly complete control of yellow foxtail and pigweed.  Valor 
applied 10 days before planting with Prowl only improved weed control from Prowl by 
approximately 5%. 
 
   % VCRR % VCRR % VCRR % VCRR   
   Stunt Std Red Chlor Stunt % Yeft % 
Rrpw 
Treatment Rate/A 6/29/05 6/29/05 6/29/05 7/7/05 7/7/05 7/7/05 
 Check ---- 0 0 0 0 0 0 
 
PREEMERGENCE 
 Prowl H2O 42.2 oz 6 0 0 0 69 69 
 Prowl H2O+Spartan DF 42.2 oz+1 oz 9 3 0 3 73 80 
Prowl H2O+Spartan DF 42.2 oz+2 oz 8 1 0 3 74 88 
 
PREEMERGENCE & POSTEMERGENCE 
 Prowl H2O&Beyond+ 42.2 oz&4 oz+ 
    NIS+28% N    .25%+2.5% 9 0 13 3 98 99 
 Prowl H2O+Spartan& 42.2 oz+1 oz& 
    Beyond+NIS+28% N    4 oz+.25%+2.5% 13 3 11 3 98 98 
 Prowl H2O+Spartan& 42.2 oz+2 oz& 
    Beyond+NIS+28% N    4 oz+.25%+2.5% 9 1 11 6 98 98 
 
POSTEMERGENCE 
 Beyond+NIS+28% N 4 oz+.25%+2.5% 0 0 14 0 98 98 
 
PREEMERGENCE & POSTEMERGENCE 
 Spartan&Beyond+ 1 oz&4 oz+ 
    NIS+28% N   .25%+2.5% 0 0 14 0 98 98 
 Spartan&Beyond+ 2 oz&4 oz+ 
    NIS+28% N   .25%+2.5% 6 1 11 1 97 98 
 
EARLY PREPLANT 
 Prowl H2O 42.2 oz 0 1 0 0 70 73 
 Prowl H2O+Valor 42.2 oz+2 oz 28 28 0 6 75 78 
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   % VCRR % VCRR % VCRR % VCRR   
   Stunt Std Red Chlor Stunt % Yeft % 
Rrpw 
Treatment Rate/A 6/29/05 6/29/05 6/29/05 7/7/05 7/7/05 7/7/05 
EARLY PREPLANT & POSTEMERGENCE 
 Prowl H2O+Valor& 42.2 oz+2 oz& 
    Beyond+NIS+28% N    4 oz+.25%+2.5% 29 28 14 10 98 99 
 Valor&Beyond+ 2 oz&4 oz+ 
    NIS+28% N    .25%+2.5% 23 23 15 11 97 98 
 
          LSD (.05)  6 6 4 3 7 6 
 
 
 
 
Table 10.  Evaluation of Crop Response in Flax with Callisto 
 
RCB; 4 reps  Precipitation: 
Planting Date: 4/20/05  PRE: 1st week 0.01 inches 
Variety: Selby    2nd week 0.05 inches 
PRE: 4/20/05   POST: 1st week 3.22 inches 
POST: 6/6/05; Flax 4-6"; Wibw 2-5 lf   2nd week 0.05 inches 
Soil: Clay loam; 3.9% OM; 6.2 pH  
  VCRR=Visual Crop Response Rating 
           (0=no injury; 100=complete kill) 
   
COMMENTS: Callisto is currently not labeled for use in flax but crop tolerance was evaluated to 
determine the potential for use of this product for pre or postemergence broadleaf 
weed control in flax.  Preemergence Callisto application had little effect on flax growth 
or yield.  For postemergence applications, visual stunting relative to the untreated 
check was greater in June than in July.  No differences in crop injury between the 2 
and 3 oz/A rates.  The addition of COC at 1% did not increase crop injury.  The addition 
of Buctril to the tank-mix increased visual stunting in July by approximately 10%, but 
flax yields were not affected. 
       Maturity 
   % VCRR % VCRR % VCRR % VCRR Delay Flax 
   Stunt Chlor Stunt Stunt (days) Yield 
Treatment Rate/A 6/6/05 6/14/05 6/20/05 7/1/05 7/15/05 lb/bu 
 Check ---- 0 0 0 0 0.0 16 
 
PREEMERGENCE 
 Callisto 3 oz 3 0 0 0 0.0 18 
 Callisto 6 oz 11 0 5 0 0.0 18 
 
POSTEMERGENCE 
 Callisto+NIS 2 oz+.25% — 15 9 4 0.0 22 
 Callisto+NIS 3 oz+.25% — 18 10 5 1.8 23 
 Callisto+Buctril+NIS 3 oz+8 oz+.25% — 31 30 18 4.8 21 
 Callisto+COC 2 oz+1% — 24 19 8 1.8 21 
 Callisto+COC 3 oz+1% — 23 16 5 1.8 23 
 Callisto+Buctril+COC 3 oz+8 oz+1% — 36 33 19 5.5 22 
 
           LSD (.05)  4 3 5 3 0.7 5 
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Table 11.  Millet Demonstration 
 
RCB; 3 reps  Precipitation: 
Planting Date: 7/5/05  POST: 1st  week 0.16 inches 
Varieties:   Proso - Sunrise; Pearl - 3Mil X III   2nd  week 0.74 inches 
POST: Millet – Proso 4-6"; Pearl 5-7"    
Soil: Clay loam; 4.1% OM; 5.8 pH VCRR=Visual Crop Response Rating 
                  (0=no injury; 100=complete kill) 
 
COMMENTS: Evaluation of crop injury associated with potential broadleaf herbicides for use on proso 
or pearl millet.  Early-season proso millet growth was slightly stunted by 2,4-D and 
Starane, but growth differences were not noticeable by the end of August.  Aim and 
Bronate caused low levels of leaf burn on pearl and proso millet.  Applications of 2,4-D 
and Starane caused more stunting than for pearl millet than for proso millet.  Stunting 
for pearl millet was still noticeable by the end of August, but only 10% stunting was 
observed for the 1 pt 2,4-D treatment by the middle of September. 
                 Proso Millet                                             
Pearl Millet                         
   % VCRR % VCRR % VCRR % VCRR % VCRR % VCRR % 
VCRR 
   Lf Burn Stunt Stunt Lf Burn Stunt  Stunt Stunt 
Treatment Rate/A 7/29/05 7/29/05 8/26/05 7/29/05 7/29/05  8/26/05
 9/14/05 
 Check ---- 0 0 0 0 0  0 0 
 
POSTEMERGENCE 
 2,4-D amine .5 pt 0 0 0 0 7  13 0 
 2,4-D amine 1 pt 0 2 0 0 12  18 10 
 
 Clarity .25 pt 0 0 0 0 0  0 0 
 Clarity .5 pt 0 0 0 0 0  0 0 
 
 Clarity+2,4-D amine .18 pt+.75 pt 0 5 0 0 8  15 0 
 Aim EW+NIS .5 oz+.25% 10 0 0 20 0  3 0 
 Peak+NIS .38 oz+.25% 0 0 0 0 0  0 0 
 Peak+NIS .5 oz+.25% 0 0 0 0 3  0 0 
 
 Bronate Advanced .8 pt 0 0 0 0 2  0 0 
 Bronate Advanced 1.6 pt 7 0 0 8 0  0 0 
 Starane 1 pt 0 8 0 0 10  12 0 
 
           LSD (.05)  1 3 0 1 6  4 0 
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Fertilizer Influence on Wheat Yield, Protein, and Test Weight and Soil 
Test Levels, Watertown, SD, 2005 
 
Jim Gerwing, Ron Gelderman, Anthony Bly, and Allen Heuer 
 
 
Introduction 
 Soil testing research has shown that knowledge of soil test levels can improve the 
profitability of fertilizer use.  Profits increase if more fertilizer is used when soil test levels are 
low and less or no fertilizer is used when test levels are high.  It is still a common practice, 
however, to apply fertilizer without a current soil test.  Frequently all the major nutrients (N P 
K) and sometimes zinc are used.  This experiment was initiated to demonstrate the effects of 
applying P, K and Zn regardless of soil test.  The objective is to demonstrate soil testings’ 
ability to predict crop response to fertilizer and fertilizer influence on soil tests.  The intent is to 
continue the experiment on the same location at the NE Experiment Station for a number of 
years. 
 
Materials and Methods 
 The site selected at the NE Experiment Station is a nearly level silty clay loam soil 
(Brookings) that is common to North East South Dakota.  The experiment was initiated in 
1996 with the same fertilizer nutrients applied to the same plots each year. 
 The check fertilizer treatment in this experiment received all fertilizer nutrients (75 lb/a 
N, 40 lb/a P2O5, 50 lb/a K2O, 5 lb/a Zn).  Each subsequent treatment received three of the four 
nutrients allowing a comparison of the “full” fertilizer program to a treatment lacking one 
individual nutrient (Table 1).  Nutrient rates were the same each year except nitrogen.  
Fertilizer sources used were urea (46-0-0), super phosphate (0-46-0), potassium chloride (0-
0-60) and zinc sulfate (35% Zn).  Fertilizer was broadcast and incorporated by disking prior to 
planting spring wheat.  Plot size was 15 feet by 60 feet.  Each treatment was replicated four 
times.  Wheat  was harvested with a small plot combine. 
 
Results and Discussion 
 Soil test results from samples taken October 20, 2004, are listed in Table 2.  The 
nitrate soil test was 36 lb/a 2 feet  for both treatments receiving N in the past and the N check 
that  does not receive N.  The 2004 soybean crop removed any carryover N from the previous 
year when corn was the test crop. The 40 pounds of phosphorus and 50 pounds of potassium 
applied each year since 1996 raised the phosphorus soil test from 4 ppm in the check to 16 
ppm and the potassium test from 142 ppm in the check to 208 ppm.  Five pounds of zinc 
applied each year since 1996 raised the zinc soil test from 1.35 to 9.20 ppm. 
             Wheat yields, protein and test weight for 2005 are presented in table 1.  Nitrogen, 
phosphorus and potassium applications significantly increased yield.  Nitrogen and 
phosphorus soil test levels were low and yield increases were predicted by the soil analysis.  
Nitrogen increased yield 4 bu/a while adding phosphorus fertilizer to the low testing soil 
increased yield 13 bu/a.  The full fertilizer treatment yielded 51 bu/a.  The potassium soil test 
was in the high range and only 15 lb/ potassium would have been recommended for a 50 
bushel yield goal.  The potassium applied in this experiment was applied as potassium 
chloride.  It increased yield 5 bu/a.  This increase in yield may have been due to the chloride 
applied with the potassium.  Treatments in this experiment, however, did not allow a 
determination whether the response was due to potassium or chloride.  As expected there 
was no response to zinc in this experiment.  The zinc soil test was in the high range and 
wheat normally does not respond to zinc. 
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             Protein was increased from 12.7 % where no N was applied to 15.1 % with the 
application of 75 lb of N (table 1).  Protein was increased further to 16.0 % where no 
phosphorus was applied.  That is expected since the phosphorus deficiency reduced yield 13 
bu/a, leaving more nitrogen available per bushel of yield in that treatment. 
             Test weight of grain is also reported in table 1.  Fertilizer treatments had no influence 
on test weight.  
 This site will be rotated to corn in 2006.  Similar fertilizer treatments (N rate will 
change) will be applied to the same plots.  Yield and soil tests from the past years of this study 
can be found in the 1996 to 2004 NE Farm Progress Reports or in the 1996 to 2004 SDSU 
Plant Science Department Soil/Water Science Research Annual Report, TB No. 99. 
  
 Support for this study was provided by various sources including the Ag Experiment 
Station, Plant Science Dept, Cooperative Extension Services and the SDSU Soil Testing Lab.  
 
  
Table 1.  Fertilizer Treatments and Wheat Yield, Protein, and Test 
Weight, North East Research Farm, Watertown, 2005. 
Fertilizer1 Grain 
N P2O5 K20 Zn Yield Protein Test Wt 
 -  - - - - - - - - - lb/a - - - - - - - - - 
-  
bu/a % lb/bu 
75 40 50 5 51 a 15.1 b 57.1 
0 40 50 5 47 bc 12.7 c 56.0 
75 0 50 5 38 d 16.0 a 58.0 
75 40 0 5 46 c 14.5 b 57.9 
75 40 50 0 50 ab 14.9 b 56.8 
Pr > F < 0.01 < 0.01 0.47 
CV% 5.7 2.7 2.9 
LSD .05 4.1 0.6 NS 
1 P, K, Zn applied each year 1996-2004, N rate was 50, 95, 50, 75, 
115, 50, 60, 130, 50, 75 lb/a for years 1996-2005. 
 
 
Table 2.  Soil Tests for Fertilizer Experiment at NE Research Farm, 
Watertown, 2005. 
Soil Test1 Fertilized2 Unfertilized 
Nitrate-N, lb/a 2 feet 36 36 
Phosphorus, ppm Olson 16 4 
Potassium, ppm 208 142 
Zinc, ppm 9.20 1.35 
pH 6.5 --- 
Organic Matter, % 3.7 --- 
Salt, mmhos/cm 0.4 --- 
1 Sampled 10/20/04 
2 each year since 1996 
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Nitrogen Rate and Sulfur Influence on Corn Yields, 
 Watertown and Aurora, 2005 
 
J. Gerwing, R. Gelderman, A. Bly, and A. Heuer 
 
Objective  
 
Nitrogen prices continue to increase prompting renewed questions about the most 
economical rate for corn.  Observations in recent years have shown sulfur deficiencies 
have become more common and more severe where higher nitrogen rates have been 
applied.  The objectives of this experiment were to determine the nitrogen rate needed 
for maximum corn yield and the influence of nitrogen rate on response to added sulfur. 
 
Materials and Methods 
 
Sites for this experiment were selected on the Watertown and Aurora experiment 
farms. Both sites had soybeans as a previous crop.  The Watertown site was tilled 
while the Aurora site had both tilled and no till treatment plots. Nitrogen rates were in 
35 lb increments from 0 to 140 lb/a (table 1).  In addition to the N rates, 35 lbs sulfur 
per acre was applied with 70 and 140 lb nitrogen rates.  Nitrogen was broadcast on 
the surface as ammonium nitrate shortly after planting at both sites.  Part of the 
nitrogen in the sulfur treatments was supplied by the ammonium sulfate.  All 
treatments were replicated four times.  Beginning two foot nitrate soil tests were 76 
lbs/a at Watertown and 80 and 88 lbs/a for the tilled and no-till respectively at Aurora. 
 
Results and Discussion   
 
Nitrogen significantly increased yield at Watertown and Aurora no-till (table 1).  At 
Watertown, yields ranged from 115 bushels in the check where no N was applied to 
141 bushels where 140 lb N was applied.  It appears that about 35 lbs. fertilizer N was 
needed for maximum economic yield. Aurora tilled yields ranged from 177 bushels in 
the check where no N was applied to 184 bushels in the 140 lb treatment.  Aurora no-
till yields ranged from 148 bushels in the check where no N was applied to 177 
bushels in the 140 lb treatment.  Maximum economic yields at Aurora were reached 
with 35 and 70 lbs nitrogen per acre for the tilled and no-till, respectively.  This is 
consistent with current recommendations that call for an additional 30 lb nitrogen per 
acre for no-till farming practices. 
 
Sulfur did not increase yield at either Watertown or the tilled site at Aurora.  However, 
sulfur did significantly increase yield at the no-till site at Aurora (Table 1).  Sulfur 
increased yield 12 bu/a with no-till at Aurora.   This is consistent with current sulfur 
recommendations for no-till.  
 
 
Acknowledgments:  Support for these studies came from various sources including 
the Ag Experiment Station, Plant Science Dept, Extension Service and the SDSU Soil 
Testing Lab.    
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Table 1. Nitrogen and Sulfur Influence on Corn Yield, Watertown and Aurora, 
2005. 
    
Fertilizer Treatment Corn Yield 
Nitrogen + Sulfur Watertown Aurora (tilled) Aurora (No-till) 
----------lb/a----------  ------------------------bu/a ------------------------- 
1.  0 115   c 177 148   d 
2.  35 126 bc 182 165   c 
3.  70 133 ab  186 172 bc 
4.  70  + 35 132 ab 191 183   a 
5.  105 138   a 187 180 ab 
6.  140 141   a 184 177   b 
7.  140 + 35 131 ab 194 191   a 
    
Pr > F 0.01 0.15 0.01 
CV % 5.1 4.6 4.1 
LSD .05 10 NS 11 
    
Orthogonal Contrast    
Sulfur ------------------------- Pr>F ------------------------- 
Trts. 3+6 vs. 4+7 0.11 0.10 0.01 
Soil Tests (spring)    
    NO3-N, lb/a 2 ft 76 80 88 
    SO4-S, lb/a 2 ft 31* 32 18 
    OM %, 0-6 in. 3.6 4.6 4.4 
Tillage Yes Yes No 
Previous Crop Beans Beans Beans 
* average of fall and spring soil tests 
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2005 Spring Wheat Fungicide Trials in Northeastern SD 
  
M. Draper, K. Ruden, S. Thompson, D. Wittmeier, K. Glover, and G. Lammers 
  
Introduction: 
            Fusarium head blight (scab or FHB) has been a recurring problem in winter 
and spring wheat, durum, and barley grown in South Dakota since the severe 
epidemic of 1993. Scab outbreaks have been periodic and localized since that time. A 
small and localized outbreak occurred in NE South Dakota in 2004 and an epidemic 
developed in 2005 causing extensive damage to winter wheat in the southeastern and 
south central counties of SD. Scab management requires a multi-faceted approach 
including cultural methods and variety selection. Fungicides alone have only provided 
suppression of FHB. It appears at this time that even after the release of highly 
resistant crop varieties, fungicides will be a component in managing this disease and 
minimizing crop losses. Fungicide applications late in crop development, approaching 
flowering, have been shown to provide the best control of scab. At the same time, they 
often provide the optimal control of leaf disease over application at flag leaf 
emergence. 
            Additionally, several fungi cause foliar diseases on wheat every year and 
fungicides are more efficacious at their control than against FHB. These diseases 
include leaf rust caused by Puccinia recondita and stripe rust caused by Puccinia 
striiformis f. sp. tritici, and the residue-borne diseases tan spot caused by 
Pyrenophora tritici-repentis and the Septoria complex caused by S. tritici, S. avenae, 
and S. nodorum. In 2005, Septoria leaf blotch was more widespread and severe than 
has been observed for many years. The effects of these diseases on the crop are 
losses in harvested grain yield and reduced test weight. Timing of fungicide 
applications varies, as does the period at which the diseases attack, and as such all 
fungicide applications should not be expected to provide maximum suppression of all 
diseases. 
            Fungicide applications early in crop development are becoming more common 
each year and yet it is not universally understood what kind of disease protection 
results from each treatment. The results from 2005 offer one picture of the potential 
year-end disease control that can result from various fungicides applied at different 
crop stages. Scab results are not included in this report. 
  
Materials and Methods: 
            Hard red spring wheat was planted in several South Dakota locations in the 
northeastern quarter of the state; the Northeast Research Station, (NE Farm), on-
station in Brookings, SD (Brookings), and in a cooperator’s field near Groton, SD 
(Groton).   
            The trial was conducted on two red hard spring wheat cultivars, Briggs and 
Ingot.  Trials were planted in a factorial randomized complete block design where 
factor A was fungicide treatment and factor B was the wheat variety. Scab trials were 
replicated four times at Brookings and NE Farm and six times at Brookings.  All other 
trials were replicated four times. Fungicide treatments (Table 2) were applied at 
various growth stages from three to five leaf stage to initiation of flowering. Most 
fungicides were applied with Induce, a non-ionic surfactant (NIS). Brookings plots 
were misted for five out of every twenty minutes from 5:00pm to 9:00am for fourteen 
days following anthesis to enhance the environment for FHB development. The 
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Brookings site was also inoculated with Fusarium graminearum isolate Fg4 colonized 
corn grain to enhance infection. With the addition of the colonized corn and the mist 
irrigation, disease pressure was optimized. 
At the soft dough stage of crop development, plots were evaluated for leaf 
diseases, FHB incidence, FHB head severity, and FHB field severity, Fusarium 
damaged kernels (FDK), deoxynivelanol (DON), grain yield, test weight, and protein 
data were collected after harvest.  Various ratings were used for leaf disease. Whole 
plot ratings evaluated the relative amount of green tissue remaining on a 0-9 scale 
where completely green tissue was rated as a zero and fully necrotic plants were 
rated a nine. Ideally, leaf area assessments are used to estimate the percentage of 
the flag leaf that is necrotic due to total leaf diseases and leaf rust alone. Specific 
information on dates of planting and treatment dates is listed in Table 1. Foliar 
fungicide treatments are listed in Tables 2-4.   
  
 Table 1: Dates of planting, fungicide applications, plot rating, and harvest for wheat fungicide 
trials in northeastern South Dakota in 2004. 
Crop stage Activity Descriptive Feekes growth stage 
Date/Location 
(2005) 
      Brookings NE Farm Groton 
Planting      4/26 4/18  4/15 
Fungicide applications Initial tillering 2 n/a 5/28 n/a  
  Jointing 6 6/13 6/17  6/9 
  Flag leaf emergence 8 6/17 6/20 6/16 
  Anthesis 10.51 6/30 6/22  6/27 
Rating Soft dough 11.2 7/22 7/19 7/20 
Harvest Mature 11.4 8/22 8/13  8/16 
  
Results and Discussion: 
           Leaf rust damage was light at Groton, moderate at Brookings and severe at 
NERF, arriving fairly late at most of the study locations.  Most products gave good rust 
control if applied late in crop development (after flag leaf emergence). The best control 
at all locations resulted from treatment at flowering or full heading.  
            Grain yields were excellent in 2005 at all locations. Most products that 
significantly reduced leaf disease also increased yield. The exception to that rule was 
the high rate of Quilt at Groton. In most locations, any treatments applied at Feekes 
10.51 were equal. Only at Groton did Caramba following Headline improve yield 
significantly greater than Folicur following Tilt. At other locations, all treatments 
including Feekes 10.51 fungicide applications were not significantly different from one 
another.   
            Grain test weight response was more variable. No test weight response 
occurred at Brookings. Increases in test weight were generally associated with 
fungicide application late in crop development, Feekes growth stage 10.5 or later. 
However, Headline applied at Feekes 8-9 also resulted in higher test weight at some 
locations.   
            Fungicide treatments that were applied early in crop development (jointing) 
without being followed by a later treatment, typically did not have adequate residual 
protection long enough into the season to significantly reduce leaf rust severity at soft 
dough or increase yield at maturity. When early treatments are made, they must be 
followed with a second application later in the season to increase the duration of 
residual protection if the season continues to favor disease development.  Late 
season applications work well if the producer plans on only one fungicide application. 
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Table 2. Crop and disease responses to foliar fungicides at Groton. Means represent average 
response on Briggs and Ingot.  
Treatment 
Name 
Rate Rate Unit Feekes 
Growth 
Stage 
Total 
Leaf Disease 
 
(% Leaf Area) 
Leaf Rust 
 
(% Leaf 
Area) 
Yield 
 
(bu/A) 
Test 
Weight 
 
(lb/bu) 
Protein 
 
(%) 
Untreated       90.7 8.4 51.2 58.4 14.1 
Tilt 2 fl oz/A 6 79.2 1.6* 56.9 61.3 14.9 
     Folicur 4 fl oz/A 10.51      
     Induce NIS 0.125 % V/V 10.51      
Quilt 7 fl oz/A 6 58.1 1.7 56.4 59.8 14.6 
     Folicur 4 fl oz/A 10.51      
     Induce NIS 0.125 % V/V 10.51      
Tilt 4 fl oz/A 10 68.1 5.4 55.4 59.7 14.9 
Quilt 14 fl oz/A 10 74.0 7.0 52.0 59.0 15.2 
Quilt 7 fl oz/A 6 60.4 1.4 58.3 60.3 14.9 
     Tilt 4 fl oz/A 10.51      
Headline 3 fl oz/A 6 85.3 9.6 52.4 58.5 14.9 
     Induce NIS 0.125 % V/V 6      
Stratego 5 fl oz/A 6 80.6 8.7 51.0 58.5 14.2 
Headline 5 fl oz/A 10 65.9 4.0 53.2 60.3 32.2 
     Induce NIS 0.125 % V/V 10      
Headline 3 fl oz/A 6 92.8 11.2 49.9 58.2 14.7 
     Induce NIS 0.125 % V/V 6      
     Bronate         
Headline 6 fl oz/A 8-9 86.5 5.4 52.1 59.9 31.8 
     Induce NIS 0.125 % V/V 8-9      
Headline 6 fl oz/A 8-9 83.1 3.3 55.5 59.7 15.0 
     Induce NIS 0.125 % V/V 8-9      
     Caramba 13.5 fl oz/A 10.51      
     Induce NIS 0.125 % V/V 10.51           
F-LSD(P=0.05) 15.4 3.9 3.4 1.4 NS 
* Means in bold are a significant improvement over the untreated control. 
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Table 3. Crop and disease responses to foliar fungicides at Northeast Farm. Means represent 
average response on Briggs and Ingot.  
Treatment 
Name 
Rate (Unit) Growth 
Stage 
Feekes 
Total Leaf 
Disease 
 
(% Leaf 
Area) 
Leaf Rust 
 
(% Leaf Area) 
Yield 
 
(bu/A) 
Test Weight 
 
(lb/bu) 
Protein 
 
(%) 
Untreated   82.2 39.7 42.2 55.9 14.2 
Tilt 2 fl oz/A 6 
     Folicur 4 fl oz/A 10.51 
     Induce NIS 0.125 % V/V 10.51 
52.6* 13.1 51.3 58.1 14.7 
Quilt 7 fl oz/A 6 
     Folicur 4 fl oz/A 10.51 
     Induce NIS 0.125 % V/V 10.51 
56.2 22.9 53.3 58.6 14.4 
Tilt 4 fl oz/A 10 76.4 28.4 48.2 57.3 14.8 
Quilt 14 fl oz/A 10 59.7 22.1 49.1 57.7 14.2 
Quilt 7 fl oz/A 6 
Tilt 4 fl oz/A 10.51 
64.0 22.5 55.5 57.0 14.8 
Headline 3 fl oz/A 6 
     Induce NIS 0.125 % V/V 6 
79.0 31.2 47.9 57.2 14.3 
Stratego 5 fl oz/A 6 80.7 37.9 47.5 56.9 14.1 
Headline 5 fl oz/A 10 
     Induce NIS 0.125 % V/V 10 
65.3 19.7 49.6 57.3 14.9 
Headline 3 fl oz/A 6 
     Induce NIS 0.125 % V/V 6 
     Bronate   
69.3 29.9 48.0 57.5 14.1 
Headline 6 fl oz/A 8-9 
     Induce NIS 0.125 % V/V 8-9 
64.7 20.6 50.7 58.1 
 
14.1 
Headline 6 fl oz/A 8-9 
     Induce NIS 0.125 % V/V 8-9 
     Caramba 13.5 fl oz/A 10.51 
     Induce NIS 0.125 % V/V 10.51 
65.0 
 
22.4 
 
56.6 
 
58.4 14.8 
 
F-LSD(P=0.05) 16.4 11.2 4.1 1.4 0.7 
• Means in bold are a significant improvement over the untreated control.
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Table 4. Crop and disease responses to foliar fungicides at Brookings. Means 
represent average response on Briggs and Ingot.  
Treatment 
Name 
Rate (Unit) Growth 
Stage 
Feekes 
Total 
Leaf Disease 
 
(% Leaf Area) 
Leaf Rust 
 
(% Leaf Area) 
Yield 
 
(bu/A) 
Test 
Weight 
 
(lb/bu) 
Protein 
 
(%) 
Untreated     91.2 6.2 43.6 54.9 16.7 
Tilt 2 fl oz/A 6 
     Folicur 4 fl oz/A 10.51 
     Induce NIS 0.125 % V/V 10.51 
47.8* 4.7 48.7 56.2 17.1 
Quilt 7 fl oz/A 6 
     Folicur 4 fl oz/A 10.51 
     Induce NIS 0.125 % V/V 10.51 
20.5 2.1 51.2 57.4 17.2 
Tilt 4 fl oz/A 10 61.6 14.0 50.4 55.8 17.2 
Quilt 14 fl oz/A 10 51.9 10.2 49.6 55.6 17.1 
Quilt 7 fl oz/A 6 
     Tilt 4 fl oz/A 10.51 
58.1 12.3 53.1 56.5 16.9 
Headline 3 fl oz/A 6 
     Induce NIS 0.125 % V/V 6 
80.6 8.6 54.5 55.0 16.7 
Stratego 5 fl oz/A 6 93.9 8.1 48.3 56.1 16.7 
Headline 5 fl oz/A 10 
     Induce NIS 0.125 % V/V 10 
58.1 9.6 57.5 54.3 17.8 
Headline 3 fl oz/A 6 
     Induce NIS 0.125 % V/V 6 
     Bronate   
80.3 9.7 51.1 56.3 16.8 
Headline 6 fl oz/A 8-9 
     Induce NIS 0.125 % V/V 8-9 
80.1 12.5 52.7 57.08 16.8 
Headline 6 fl oz/A 8-9 
     Induce NIS 0.125 % V/V 8-9 
     Caramba 13.5 fl oz/A 10.51 
     Induce NIS 0.125 % V/V 10.51 
29.9 
 
0.7 
 
54.3 
 
56.5 
 
17.1 
 
F-LSD(P=0.05) 14.4 5.2 5.3 NS 0.2 
* Means in bold are a significant improvement over the untreated control. 
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Origin and History of Mobile Unit Farms 
 
 During the past several years there has been an increasing need for research work 
on crops and soils in the northeast and southeast areas of the state.  After several meetings 
of the people interested in research for areas not already represented by experiment 
stations, plans were made to ask the State Legislature for additional appropriations for this 
work.  Adequate funds were granted and two new Research Farms or “Mobile Units” were 
started in 1956.  The term “Mobile Unit” was used for two reasons:  (a) some of the 
equipment could be moved from one unit to another to prevent purchasing a full line of 
machinery for each location, (b) after 5 to 8 years (depending on the nature of the 
experiments selected) the experimental units would be moved to a new location within the 
area with an entirely new set of problems such as slope, drainage, fertility, soil type, etc. 
 
In each of the two areas, meetings of interested farmers and county agents were held to set 
up area committees to assist the Agricultural Experiment Station in selection of the research 
farms and to plan the experiments.  The Area Committees are composed of the county 
agents and one farmer from each county in the area. 
 
After looking at several possible locations, a joint committee of farmers and college 
representatives selected the present farms.  The amounts of land devoted to each form of 
agronomic research, and also the specific experiments on fertility and soil management, 
were selected by the respective area committees. 
 
Each farm or unit represents a particular soil and problem area that is characteristic to that 
geographical region.  The experimental work is performed precisely where the problems 
occur.  Therefore, the results of these investigations are directly applicable to the regions 
studied, and in addition it is considerably easier for the people in these areas to observe 
experiments when the research is conducted near their homes. 
 
Annual field days will be held to observe first hand the results and progress of all 
experiments in the field.  In addition, it is planned to have a winter meeting in each area to 
permit the presentation and discussion of results for all people who are interested. 
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ANNUAL PROGRESS REPORT 
FOR NORTHEASTERN RESEARCH FARM 
1956 
 
 Note: This is a progress report and therefore results presented are not necessarily 
complete nor conclusive.  Any interpretation given is strictly tentative because additional data 
resulting from continuation of these experiments may result in conclusions different than those 
of any one year. 
 
INTRODUCTION 
 
 In the spring of 1955, money was appropriated by the State Legislature to begin new 
research on crops, soils and crop diseases in the northeastern part of the state.  A site involving 
20 acres was originally selected.  It is located on the Otto Korth farm, 15 miles north of 
Watertown at the junction of Highways 81 and 20. 
 
 The purpose of this farm is to provide research facilities to obtain solutions to local 
problems in crop production and soil management.  Experiments involving fertilizers, plant 
disease control, crop management, soil fertility, and crop variety testing have been underway for 
one crop season. 
 
 An additional 13 acres were acquired for new experiments which will be started in the 
summer of 1957.  The committee of farmers and county agents representing the northeastern 
South Dakota counties will meet before the 1957 planting season begins, to discuss and select 
the experiments to be started on the newly acquired land. 
 
1956 CROP SEASON 
 
Table 1. Total Rainfall and Average Temperatures by Months, With Their Departures 
From Long Term Averages at N. E. Experimental Farm.* 
 April May June July Aug. Total 
Total rainfall in inches 1.80 2.88 6.56 4.02 6.25 21.51 
Departure from long-time averages -.26 +.08 +2.75 +1.18 +3.60 +7.35 
       
Average monthly temperature in 
degrees 
37.1 55.2 70.5 67.7 68.5 59.8 
Departure from long-term averages -6.3 -.09 +4.7 -4.9 -1.6 -1.8 
 
 Temperatures, in general, remained cool throughout the season except for part of the 
month of June.  Crops were held back somewhat in the early part of the season by the cool 
temperatures, but the hot temperatures in June injured much of the small grain and restricted 
yields.  The weather in July broke away from the hot dry pattern of June.  This change came in 
time to benefit the corn but too late for much of the small grain.  Growing conditions for corn in 
August were very favorable. 
 
 Precipitation in general, was deficient early in the season but heavy rains in June, July 
and August brought the total to several inches above the average.  These rains occurred a little 
too late to be of much help to small grains but their effect on corn was very favorable. 
 
*Data Courtesy U. S. Weather Bureau, Huron, South Dakota 
 
This report was prepared by the staff members of South Dakota State College as indicated in 
each section, and assembled by F. E. Shubeck and Q. S. Kinsley, Agronomy Department. 
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SMALL GRAIN RESEARCH 
 
by V. A. Dirke and D. D. Harpstead 
 
 Northeastern South Dakota’s eight counties are the primary cash grain area of the 
state.  With 14% of the crop land, these counties produce 60% of the flax, 50% of the durum 
wheat, 31% of the barley, 20% of the oats and rye and 10% of the spring wheat crop of 
South Dakota.  The Northeast Research Farm in the center of these eight counties is 
representative of some of the most favorable conditions for small grains in this area; it also 
samples the range of problems associated with such a concentration of production. 
 
 The small grain research at the Northeast Station included a testing program in the 
crops grown in this area.  This was intended to try out a wide range of different varieties-
with regards to maturity, plant type and disease resistance-to provide a basis for 
establishing recommendations and breeding work for this area.  In addition, promising 
strains developed in other states and in the South Dakota small grain breeding program 
were to be evaluated in the hope of adding to the productivity and economic stability of this 
area. 
 
 The scope of the tests is summarized below: 
 
 
Crop 
 
Named Varieties 
New Strains 
 From Other Breeders 
South Dakota 
Selections 
    
Hard Red Spring 
Wheat 
29 14 52 
Durum Wheat 10 9 1 
Barley 28 8 55 
Oats 45 35 10 
Flax 14 5 19 
Rye 9   
Winter Wheat 9   
    
Total 144 71 137 
   
This makes a total of 352 strains, each tested from one to six plots per strain.  In 
addition, an experiment was conducted on the relation between variety and planting rate in 
oats.  
 
The winter grain plots were sown September 12, 1955.  The winter wheat killed out 
completely, and killing was severe in the rye. 
 
The spring crops were sown April 20, and the results obtained in 1956 indicate 
varietal responses somewhat different from those in other areas of the state.  Information on 
varietal reaction to stem rust and leaf rust in the cereal grains, scab and bacterial black 
chaff on wheat, septoria on oats and spot blotch on barley was recorded; as were notes on 
standability and shattering.  The 1956 season favored the late maturing varieties in each 
crop. 
 
The results of tests on some of the small grain varieties are given in Tables 2-6. 
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Table 2. Percentage Winter Survival and Vigor Rating of Nine Rye Varieties at the 
Northeast Research Farm, 1956. 
 
Variety Direction  
of Rows 
Average Survival 
Percent 
Vigor  
Rating 
Pierre N-S 70 4 
Pierre E-W 100 3 
Antelope N-S 79 4 
Caribou N-S 68 4 
Tetra Patkus N-S 0 - 
Emerald N-S 48 5 
White Soviet N-S 45 4 
Horton N-S 46 4 
Von Rumker N-S 11 5 
Adams N-S 45 5 
    
 
 Plots seeded with a deep furrow drill, and plowed up after survival notes were taken. 
 
 Vigor rating:  1 best,  5 very weak. 
 
 
 
 
 
Table 3. Flax Variety Test at the Northeast Research Farm, 1956. 
 
Variety Av. Yield 
Bu./Acre 
Pasmo 
0-9* 
Lodging Damage 
0-9* 
Marine 17.0 6 1 
Sheyenne 17.8 9 6 
Redwood 14.8 9 5 
B-5128 15.2 9 4 
Redwing 16.1 8 2 
Dakota 15.9 7 3 
Koto 17.0 8 4 
Norland 15.5 8 3 
C. I. 1478 14.3 8 3 
    
 
L. S. D.           2.6 
 
* Scale 0-9;    0-no damage,    9- most severe. 
 
 
 
  Table 4. Spring Wheat and Durum Variety Tests, Northeast Research Farm, 1956 
Variety 
Yield 
Bu/Acre 
Test 
Weight 
Height 
Inches 
Stem 
Rust 
pct. 
Leaf 
Rust 
pct. 
Black  
Chaff 
Rating 
Scab 
Injury 
Rating 
Lodging 
Rating 
Maturity 
Rating 
Hard Red Spring          
          
Rushmore 18.1 58 27 12 40 0 5 0 3 
Lee 17.9 57 28 18 T 2 8 2 2 
Selkirk 23.4 56 28 T 10 0 7 0 7 
Conley 20.0 58 32 0 0 6 5 0 8 
Mida 17.8 58 32 40 30 2 9 2+ 5 
Rival 17.6 56 31 35 30 4 6+ 1 6 
Pilot 16.8 56 30 40 40 3 8+ 1 6 
Thatcher 19.6 56 26 30 60 2 8 0 3 
Cadet 20.8 56 34 15 40 1 4+ 0 7 
Ceres 18.5 55 30 40 30 2 8 1 4 
Spinkota 22.0 60 36 20 40 1 2 2 6 
Marquis 12.4 51 34 80 50 0 5 0 9 
N. D. 3 20.1 56 34 0 5 2+ 6 0 5 
Eller 19.8 58 31 10 T 3 8+ 1 5 
R. H. 1935 17.6 58 28 8 T 2+ 3 0 1 
Henry 18.1 57 30 22 20 2 4 3 6 
          
Durum          
          
Stewart 20.7 61 43 53 0 2 4- 4 9 
Mindum 20.9 60 40 53 0 2+ 6 2 8 
Vernum 21.2 60 38 27 0 2 7- 3+ 7 
Nugget 18.7 57 29 27 3 2 8 1 4 
Sentry 23.7 61 32 9 0 4 8- 1- 4 
Yuma 22.2 58 32 0 0 1 3 1+ 10 
Ramsey 22.3 60 34 30 10 3 4 1- 5 
Langdon 23.4 59 33 28 5 2+ 5 0 5 
Towner 22.9 62 42 22 10 1 4 3 7 
L.S.D.    3.7 
Black chaff lodging and scab rating on 1-10 scale of increasing severity. 
Maturity scale:  1 = very early; 1- = very late. 
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Table 5.    Barley Variety Test at the Northeast Research Farm, 1956 
 
Variety 
Yield in Bushels 
1956 
Test Weight 
1956 
Spot 
Blotch 
Stem 
Rust 
Height 
Inches Maturity 
       
Plains 19.6 45 6 0 18 Early 
Feebar 25.4 43 5 0 18 Medium 
Velvon 11 27.4 43 6 50 20 Medium to late 
Kindred 23.4 47 4 0 24 Medium 
Spartan 27.8 50 6 50 25 Early 
Odessa 28.7 48 3 15 23 Medium 
Tregal 27.8 43 4 5 22 Late 
Compana 20.0 45 4 5 18 Early 
Mars 26.9 47 3 0 23 Early 
Montcalm 36.3 45 4 30 31 Medium to late 
Custer 20.3 43 7 10 19 Early 
Traill 36.8 47 5 0 23 Medium 
Wisconsin 38 (Barbless) 39.7 46 4 20 29 Late 
Manchuria 24.4 46 2 40 28 Medium to late 
Fox 35.8 48 5 0 26 Medium to late 
Parkland 35.5 48 5 0 29 Medium 
Liberty 35.0 47 6 0 24 Medium 
S. D. 1483 20.8 43 1 0  Early 
Forrest 28.8 48 3 0 27 Medium 
       
 
L. S. D.           7.7 
 
Stem rust notes in percent;  spot blotch notes on a 1-10 scale,  1 best. 
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Table 6.  Oat Variety Test at the Northeast Research Farm, 1956 
 
Variety Yield 
Bu/Acre 
Test 
Weight 
Stem Rust 
Percent 
Lodging  
Percent 
Septoria 
Rating 
Shattering 
Score 
Maturity 
Rating 
Height 
Inches 
         
Vikota 34.5 33 10 48 3.8 2 5 25 
Andrew 56.4 36 20 42 8.5 4 3 28 
Dupree 44.4 37 40 55 8.0 6 2 28 
Cherokee 39.3 34 40 60 10.0 8 3 27 
Nemaha 31.2 36 50 42 10.0 6 3 26 
Clinton 29.0 36 40 32 9.5 4 6 28 
James 36.8 42 50 68 10.0 3 7 29 
Marion  48.1 35 20 65 8.0 3 6 32 
Branch 43.1 38 10 28 2.5 2 9 32 
Ajax 43.9 33 15 65 9.5 2 8 36 
Waubay 43.5 37 10 18 4.5 4 7 27 
Ransom 30.2 36 0 50 6.5 6 2 26 
Mo. 0-205 35.8 36 18 52 5.0 4 5 30 
Saulk 58.7 35 10 38 3.0 4 8 29 
Rodney 50.2 38 T 28 4.5 2 10 34 
Simcoe 43.9 35 15 70 8.5 2 8 35 
Minland 54.8 31 T 42 6.0 2 3 34 
Newton 32.5 38 10 18 6.0 4 3 25 
Garry 54.7 36 T 35 6.0 1 8 38 
Jackson 40.1 38 10 28 5.5 5 7 27 
Clarion 37.1 37 15 22 5.5 4 7 30 
Richland 33.4 33 10 75 3.5 8 6 25 
Brunker 31.0 32 10 100 10.0 3 1 26 
Osage 43.8 34 15 62 5.5 5 1 26 
Trojan 40.5 33 10 68 7.5 4 1 30 
Burnett 48.8 39 T 42 7.0 4 8 29 
Minhafer 44.7 37 0 35 6.0 4 3 28 
 
L. S. D.            9.5 
Shattering score and Septoria rating on 1-10 scale, 1 best; maturity scale – 1 = very early, 10 very late. 
9
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Table 7 shows the results of an oat rate of planting experiment.  Grain samples of the new 
strains developed in South Dakota are being tested for quality. 
 
 
 
 
Table 7.  Oat Rate of Planting Test 
Northeast Research Farm, 1956 
 
Yield in Bushels Per Acre Rate of Planting Ransom Mo. 0-205 Garry Average 
     
½ bu. per acre 19.8 26.4 28.6 24.9 
     
1 bu. per acre 21.4 24.6 36.7 27.6 
     
2 bu. per acre 21.6 27.1 35.0 27.9 
     
4 bu. per acre 17.6 21.4 29.9 23.0 
     
6 bu. per acre 16.5 18.1 29.4 21.3 
     
Average 19.4 23.5 31.9 24.9 
     
 
 
The differences between individual varieties given in Table 7 are significant.  The 1 
and 2 bushel rates are significantly higher than the other three rates.  Variety-rate 
interaction is not significant. 
 
The three varieties may be considered the most disease resistant varieties in their 
respective maturity classes. 
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SOYBEAN AND SORGHUM VARIETY TESTING 
By C. J. Franzke 
 
Soybean Variety Test 
 
 
At the Northeast Experimental Farm in 1956, there were 32 varieties and strains of 
soybeans tested from Group 0 and Group I maturity range.  The soybean variety test is in 
cooperation with the U. S. Soybean Regional Laboratory of the U.S.D.A. 
 
Table 8.  Soybean Variety Test at the Northeast Experimental Farm, 1956. 
 
Variety *Maturity Index Height Inches Bu./ A. 
    
Blackhawk +4 41 32.0 
    
Earlyanna +2 39 35.0 
    
Monroe +1 42 30.8 
    
Renville 0 34 38.3 
    
Norchief 0 31 47.4 
    
Mandarin (Otto) 0 30 36.1 
    
Hardome +1 36 43.4 
    
Grant +1 33 42.0 
    
Flambeau 0 30 36.9 
    
Comet 0 34 42.3 
    
Chippewa +2 34 42.5 
    
Capital +2 32 45.0 
    
 
*Maturity index = Mandarin (Otto) as 0 and rating the other varieties and strains plus or 
minus in days 
 
Mandarin (Otto) matured September 27. 
 
 Table 8 lists only the named varieties which are grown commercially.  The past 
season was ideal for soybean production.  There was ample moisture and it was cool and 
humid.  All the varieties, except Blackhawk, were well matured by September 27.  Norchief, 
Grant, Chippewa, Capital and Comet produced the highest yield.  They are the best 
varieties adapted for this area. 
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Sorghum Variety Test 
 
 This past season a sorghum variety trial was conducted on 91 varieties, strains and 
hybrid grain and forage types.  The test consisted of 8 named varieties of grain sorghums, 7 
forage types, 25 out of the state hybrids and 51 South Dakota Experimental strains. 
 
 
Table 9.  Grain Sorghum Test at the Northeast Experimental Farm, 1956. 
 
Variety Bu./A. Height Inches Maturity 
    
Reliance 13.8 44 Ripe 
    
Norghum 13.4 46 Ripe 
    
Eureka 13.0 57 Hard Dough 
    
Prairie Rose 12.7 56 Hard Dough 
    
Imp. Coes 13.4 62 Ripe 
    
Early Kalo 13.6 51 Hard Dough 
    
Martin 1.7 53 Soft Dough 
    
Redbine #60 10.2 52 Soft Dough 
    
R. S. 501 22.2 57 Late Dough 
    
 
 
 
Table 9 lists only the eight commercial grain varieties and one hybrid R. S, 501.  The 
other 24 hybrids ranged in maturity from the fertilizing stage to the very early milk stage.  
They were all too late in maturity to harvest and secure comparable yields.  Reliance, 
Norghum and Imp. Coes were the only three of the commercial grain types that were out of 
frost danger on October 2.  The other commercial varieties ranged in maturity from the 
hard-dough stage to the soft-dough stage.  
 
The 51 South Dakota Experimental grain types are being evaluated for good 
agronomic characteristics such as maturity, yield, standability, disease and plant characters.  
These strains will be tested further to determine the best selections for future use. 
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CORN YIELD TESTING 
By D. B. Shank, D. E. Kratochvil, and R. A. Moore 
 
Description of Work Performed and Objectives 
 
 Five yield tests on corn were conducted for the purpose of obtaining information on 
the relative performing abilities of the various entries when grown on the Northeast 
Research Farm.  Yields in bushels per acre and moisture percentages at the time of harvest 
(maturity) were taken in all cases.  Notes on stalk and root lodging were also obtained but 
there was not a sufficient amount of either to warrant analyzing the data.  The tests were as 
follows: 
 
(1) Commercial hybrids with 30 entries 
(2) Early single crosses with 40 entries 
(3) Early double crosses with 49 entries 
(4) A. E. S. 2-300 double crosses with 34 entries 
(5) Three-way crosses with 73 entries 
 
Discussion and Interpretation of Results 
 
(1) Results obtained from the commercial test are given in Table 10.  Included 
are 2- and 3-year averages, even though this is the first year for the Northeast Research 
Farm.  Yield trials had been conducted on the Korth farm, site of the Northeast Farm, in 
1954 and 1955 and the results are included in the averages. 
 
In 1956 climatic conditions were favorable for corn.  Temperatures were above 
average in June, but so was the rainfall, thus causing the corn to make a good early growth.  
In addition, July and August also had above normal rainfall, and as a result yields were 
excellent for the area.  All entries averaged 45 bushels per acre in spite of the fact that 
some of them are not too well adapted for the short growing season which prevails at this 
location.  The best yielding entry was a South Dakota Experimental number.  Another 
experimental was not much lower, which indicates that perhaps hybrids better suited for this 
region may soon be available.  Over the 3-year period, Pioneer 388 and Sokota S. D. 200 
have performed the best. 
 
 Because of its elevation, the area represented by the Northeast Farm has a 
relatively short growing season for corn.  Many of the commercial hybrids sold in this region 
may be regarded as quite late.  This may be seen in the columns labeled “Moisture Percent” 
where some hybrids still have to much water to store safely, even though the last three 
years have been quite favorable for producing sound corn.  On the other hand, some very 
early hybrids were placed in the trial to see how they would perform.  A. E. S. 101 is an 
example, and it proved to be too early and therefore too low in yield potential. 
 
 In Table 10 each hybrid has been given a performance rating which ranks the entries 
on the basis of their relative yields and maturity.  This rating was obtained by converting 
yields for each hybrid to percentages by comparing them to the average yield of all entries.  
Similar calculations were made for moisture at harvest time after first subtracting each 
moisture percent from 100 so that the varieties would be ranked according to their ability to 
produce sound, rather than soft, corn.  The performance rating which appears in the table 
for each entry was then found as follows: 
                                              6(yield percentage) + 4(moisture percentage) 
10 
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The smaller the performance rating the better the hybrid performed on the basis of yield and 
maturity. 
 
 (2)  (3)  (4)     These tests were on breeding material with the objective being the 
development of new hybrids adapted for the area.  The results are not yet analyzed. 
 
(5) The test of three-way crosses involved lines developed by the Plant 
Pathology Department which had been top-crossed to a single cross tester.  The 1956 test 
of this material was carried on cooperatively by the Agronomy and Plant Pathology 
Department and the discussion will be included in the Pathology section of this report.  
 
Table 10. Corn Performance Test on Northeast Experimental Farm, 1956. 
   1956 
Hybrid or Variety Acre Yield 
Bu. 
Moisture 
Percent 
Yield 
Bu.* 
Moisture  
Percent 
Performance 
Rating 
 3-Year Average    
Pioneer 388 42 23 47 16 7 
Sokota S. D. 220 41 21 41 17 22 
Kingscroat KA4 40 26 49 20 6 
Sokota S. D. 250 39 24 25 19 15 
Gurney 90 39 27 45 22 17 
Haapala H375 37 23 47 16 9 
Funk G-18 34 31 41 23 27 
3 yr. ave. of 7 entries 39 25 -- -- -- 
      
 2-year Average    
S. D. Exp’tl. #16 51 13 53 15 1 
S. D. Exp’tl. #18 48 14 48 16 4 
Trojan F-99 48 20 51 25 5 
Farmers 205 46 20 48 23 11 
S. D. Exp’tl. #17 44 14 43 15 16 
Funk G-11 44 16 44 14 13 
Disco 101-A 44 24 45 30 25 
Peavy P. V. 355 43 16 44 20 21 
2 yr. ave. of 15 entries 45 18 -- -- -- 
      
Pfister P. A. G. 32 -- -- 52 19 2 
Cargill A95N -- -- 50 19 3 
Disco 90-W -- -- 49 20 8 
Nodak 301 -- -- 47 16 10 
Kingscroat KS5 -- -- 47 26 18 
Pfister P. A. G. 32 -- -- 46 20 12 
DeKalb 55 -- -- 46 25 20 
Pioneer 383 -- -- 45 22 19 
DeKalb 46 -- -- 44 16 14 
Van’s Hybrid V727 -- -- 43 30 28 
Tomahawk 14 -- -- 42 22 26 
Jacques 1053-JA -- -- 42 28 29 
United Hagie UH214 -- -- 40 31 30 
South Dakota A.E.S. 
101 
-- -- 39 11 23 
Agsco Modern 77 -- -- 38 11 24 
      
Average -- -- 45 20 -- 
#Differences in yield of less than 9 bushels per acre are not statistically significant. 
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GRASS AND LEGUME TESTING 
 
1956 SEEDINGS 
 
by M. W. Adams and J. G. Ross 
 
Objectives 
 
 To determine the adaptability of various legume and grass forages to growing 
conditions (soil and climate) in the area served by the experimental farm.  
Adaptability would be measured by: 
 
a) Ease of getting a stand 
b) Stand survival  
   Winter resistance 
    Drought resistance 
c) Yield of forage, or green manure value 
d) Consistency of performance 
 
In addition, if there are specific disease factors, such as bacterial wilt of alfalfa, or 
insect factors, such as the spotted alfalfa aphid, it would be desirable to have information 
with respect to varietal reaction to these hazards. 
 
Thus, the following nurseries were seeded on April 13, 1956. 
 
Birdsfoot Trefoil     11 strains 
Alfalfa       12 strains 
Red Clover        8 strains 
Sweet Clover        9 strains 
Crested Wheatgrass     13 strains 
Intermediate Wheatgrass      9 strains 
Tall Wheatgrass       4 strains 
Side Oats Grama       6 strains 
Switch Grass        1 strain  
Smooth Bromegrass     13 strains 
 
Discussion and interpretation of results 
 
 The summer of 1956 was favorable for the establishment of the legumes but the 
grasses were not as well established.  Stand establishment ratings will be made on the 
grasses, and where necessary new nurseries will be seeded in the spring of 1957. 
 
 The spotted alfalfa aphid was found in some 23 counties in southeastern South 
Dakota in late summer of 1956.  We anticipate their presence again in 1957, thus special 
care will need to be exercised both to observe differential effects and to save the new 
seedings. 
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PLANT DISEASE CONTROL 
 
Spring Wheat Stem Rust Trials 
 
J. F. Hennen 
Department of Plant Pathology 
 
 
Objective 
 
 To determine the prevalence, distribution, and races of wheat stem rust and also to 
test new and promising varieties for their rust reaction. 
 
Results 
 
 Forty varieties were examined during the milk to soft dough stages of development.  
The data taken for each variety were as follows:  Prevalence - the percent of plant showing 
at least a trace of infection; Severity - the area of each plant covered by rust; and Response 
- the type of reaction between the rust and the plant which indicates resistance or 
susceptibility.  These data are included in Table 11. 
 
Summary 
 
 Stem rust of wheat developed to damaging proportions at Watertown during the 
summer of 1956.  Susceptible varieties such as Reliance, Marquis, and Ceres, had severity 
readings of 60 percent at the soft dough stage.  This is enough rust to cause shriveling of 
grain, and thus reduction in yield.  Only 6 of 40 entries showed highly resistant, resistant or 
no rust pustules.  These were Kenya Farmer, Frontana x K58-Newthatch, Lee x Frontana, 
R. L. 2563 x Lee, Tha. X K338AC, and Khapli.  All the other entries showed at least a trace 
of susceptible type pustules. 
 
 Stem rust Race 15B was the most prevalent.  (This is the same race of stem rust 
which caused an estimated $70,000,000 loss in rust damage to the wheat crops from 1952-
54.)  Races 29 and 56 were also present in lesser amounts. 
 
 These experiments were grown at many locations throughout the United States in 
the spring wheat areas by the State Agricultural Experiment Stations in cooperation with the 
United States Department of Agriculture.  There were 40 varieties grown at the Northeast 
Research Farm in 1956 to determine their resistance to the strains of stem rust which 
appeared in the Watertown area during the 1956 season. 
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Table 11.  Spring Wheat Uniform Rust Nursery, Watertown, South Dakota, 1956. 
Variety C. I. No. Prevalence Severity Rust Response 
Thatcher x W. 38-Hope, Wis 242 12484 100 10     S *1 
Selkirk 13100 100 1    CS *2 
Preston 3081 100 40 CS 
T. timopheevi, D357-1, PI 94761-1 11651 100 Tr CS 
McMurachy 11876 100 40 CS 
Frontana 12470 100 20  S 
Ceres 6900 100 50 CS 
Kenya Farmer 12880 100 Tr      HR *3 
Frontana x K58-Newthatch, II-50-17 13154 0 0        0 *4 
Rushmore 12273 100 30 CS 
Kenya 58 12471 100 20 CS 
Lee x Frontana, II-47-10 13201 Tr Tr        R *5 
1953 x Lee, B52-91 13242 100 40 CS 
Lee x 1831, B52-119 13243 100 5 CS 
Rescue x 1831, B51-9 13284 100 60 CS 
2236 x lee, B52-107 13286 100 30 CS 
Pilot2 x Thatcher, N2170 12974 100 30 CS 
Thatcher x Rescue, B50-18 13244 100 50 CS 
Lee x Mida sib., Na. 3880.127 13152 100 30  S 
Mentana  100 40 CS 
R. L. 2563 x Lee, N. D. 1 13157 Tr Tr HR 
R. L. 2563 x Lee, N. D. 3  13159 100 Tr CS 
Tha. x K338AC, A-5-501-3-1, N. D. 4 13000 Tr Tr HR 
K338AA x Na.3880.191, A-1-7-3, N. D. 52 13075 0 0 0 
Yuma, Ld. 364 13245 Tr Tr CS 
Ramsey, Ld. 369 13246 100 30 CS 
Towner, Ld. 370 13247 100 30 CS 
Langdon, Ld. 372 13165 100 10 CS 
Nugget z P. I. 94701. Ld. 373 13248 100 30 CS 
R. L. 3206 13141 100 30 CS 
R. L. 3207 13142 100 30 CS 
Sentry 13102 100 40 CS 
St. 464 13160 100 5 CS 
Lee 12488 100 40 CS 
Marquis   3641 100 60 CS 
Reliance  7370 100 60 CS 
Mindum  5296 100   40  CS 
Vernal  3686 100 20 CS 
Khapli  4013 0 0 0 
Mentana   100 40 CS 
     
 
*1    S – Susceptible 
*2  CS – Highly susceptible 
*3  HR – Highly resistant 
*4    O – No Rust infection 
*5    R – Resistant 
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Seedling Blight of Flax 
 
Vernyl Pederson 
Department of Plant Pathology 
 
 
Objectives 
 
 To control seedling blight of flax. 
 
Results 
 
 Various experiments were conducted under field conditions in an attempt to find a 
practical control for this disease.  A chemical seed treatment experiment was conducted to 
ascertain whether Rhizoctonia seedling blight of flax could be controlled.  Thirteen 
fungicides were used as seed treatment.  Six of these chemicals were applied to the soil in 
liquid form. 
 
 Neither seed nor soil treatment appeared to improve stands or yields on the basis of 
experiments conducted in 1956. 
 
Rhizoctonia seedling blight of flax was observed to considerable extent in all of the 
plots.  Although the number of diseased plants varied from plot to plot, there seemed to be 
no improvement of stands within individual plots due to any of the treatments. 
 
Summary 
 
 This disease attacks the young seedling plants as they emerge from the soil.  It kills 
the seedling plants very quickly and losses in stands occur.  This disease usually does its 
damage before the plants reach a height of three inches.  In one northeast county the stand 
in fields has losses up to 50-60 percent.  Farmers plowed down about 600 acres of flax 
because of poor stands caused by seedling blight.  The disease has been found in flax 
fields throughout the northeastern section of the state east of a line from Dell Rapids to 
Aberdeen.  The loss in stands by this disease permits serious weed development in flax 
fields. 
 
 
 
Control of Pasmo of flax 
 
Merle E. Michaelson 
Department of Plant Pathology and 
Cereal Crops Section, United States Department of Agriculture 
 
 
Objective   
 
 To find sources of resistance to pasmo, a disease which attacks the leaves, stems, 
and floral parts of flax.  Pasmo causes defoliation and produces large lesions on the stems; 
this results in reduced total yield as well as less oil of poorer quality. 
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Results  
 
 Pasmo ratings were made first on leaf symptoms and later on stem symptoms of 950 
selections of the World Collection of Flax.  The collection represents flax obtained from all 
parts of the world.  Of the 950 selections approximately 100 were as resistant to pasmo as 
Marine, the variety considered to be the most resistant.  Only about 20 were more resistant 
than Marine, but these were very late and might have been more susceptible if they had 
matured before the end of the season. 
 
Summary   
 
 The selections differed in their reaction to pasmo as well as other characters, 
including resistance to other diseases, date of maturity and plant height.  Many of the lines 
were very susceptible to wilt.  Some of the pasmo resistant lines never flowered, but this is 
the most susceptible stage in the development of flax.  Therefore, some of these lines might 
be more susceptible if tested when they are more mature.  In cooperation with Agronomy 
Department, approximately 20 of the more resistant lines are being crossed with Marine and 
Redwing.  The resistant parents were selected in part on known characters as determined 
by tests conducted previously at other stations.  This program will continue to search for 
resistant breeding material. 
 
Corn Diseases 
 
C. M. Nagel and D. B. Shank 
Department of Plant Pathology and Agronomy 
 
Objective 
 
 The control of corn diseases. 
 
Experimental results 
 
 Several important corn diseases cause losses in yield and quality each season in 
South Dakota.  Root and stalk rot, smut, seed rot and rust are some of the common 
diseases which require some type of control.  Such control, depending on the diseases, 
may be accomplished, either through the use of chemicals, such as is the case of seed 
treatment for seed rot or through the development of disease resistant strains or inbred 
lines.  These lines are then used in developing resistant hybrids. 
 
 Over a period of years, experiments have been conducted at the Experiment Station 
at Brookings to develop strains of corn which are resistant to one or more diseases.  It 
appears from limited results that some degree of success has been achieved.  These lines 
now are being tested in hybrid combinations to determine their effectiveness, not only in 
yielding ability, but particularly in the control of certain important diseases. 
 
 During 1955, 73 hybrid combinations were made in the greenhouse and in the field, 
and the seed produced was grown at the Watertown Research Farm in 1956.  The more 
promising root rot resistant lines performed well in comparison to standard commercial 
hybrids used in the trials under the growing conditions which occurred last season.  
However, the results from a single season are inadequate to determine definite differences 
in performance; consequently, additional years results will be required to determine if these 
disease resistant lines are superior in yielding ability and in reducing disease losses. 
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FERTILITY AND CULTURAL PRACTICE EXPERIMENTS 
 
By F. E. Shubeck and Q. S. Kingsley 
 
Fertility Experiment #1 
 
Type of experiment 
 
 Apply fertilizer every year or once in 4 or 5 years. 
 
Objectives of experiment 
 
1. When there is no legume in the rotation, is it better to apply small amounts of 
fertilizer every year or the same amount all in one application but only once in 
4 or 5 years.  
2. Will this high rate of application have a burning effect on the corn? 
3. Which method will give the most efficient recovery of fertilizer nutrients? 
 
Results 
 
Table 12. Effect of Different Fertilizer Rates on Yield of Corn. 
 
Treatment 
Pounds Per Acre 
 Yield in 
Bushels Per 
Acre 
N P205 K20   
     
0 0 0  35.6 
40 20 0  47.9 
80 40 0  50.6 
120 60 0  51.6 
160 80 0  54.9 
200 100 0  54.9 
     
L. S. D. at 5% level                5.3  
 
Discussion and interpretation of results   
 
 The fertilizer was broadcasted in the spring and then plowed under.  The nitrogen 
and phosphate carriers were ammonium nitrate and treble super phosphate.  South Dakota 
220 was the variety of corn used. It was checked in rows 3’ 6” x 3’ 6” and thinned to a 
uniform stand of 3 stalks per hill giving a population of 10,668 plants per acre. 
 
 A definite yield increase was obtained for even the lowest rate of fertilizer 
application.  It was interesting to note that the highest yield obtained was about 55 bushels 
per acre on the plots receiving unusually large quantities of fertilizer.  There was no 
apparent burning effect from fertilizer on any of the plots.  Next year it will be possible to 
begin measuring fertilizer carry over for the various rates of application.  
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Fertility Experiment #2 
 
Type of experiment 
 
 Influence of legume on crop yields 
 
Objectives of experiment 
 
1. Compare efficiency of alfalfa, red clover and biennial sweet clover for increasing  
grain yields. 
2. Compare commercial nitrogen to legume nitrogen as a means of increasing crop 
yields. 
3. Will a sweet clover fallow treatment increase grain yields, or reduce risks enough 
to justify its adoption? 
 
Results 
 
 No results comparing efficiency of legumes can be given because 1956 was the first 
crop year of the experiment.  The legumes were planted in 1956 and their influence on grain 
yields will begin to show up next year. 
 
Discussion 
 
 A blanket application of 20 lbs. of P205 in the form of treble super phosphate was applied 
to each plot.  On those plots receiving commercial nitrogen, 30 lbs. of N in the form of 
ammonium nitrate was applied.  The 30 pound rate was selected because it was estimated that 
the legumes would return a comparable amount to the soil.  The fertilizer was broadcasted in 
the spring on top of fall plowing and then harrowed in. 
 
 The amount of soil moisture in these plots was determined in the fall of 1956 after frost 
had killed the legume vegetation.  The reason for doing this was to find out if legumes will 
deplete the soil of moisture reserves to such an extent that subsequent crop yields will be 
affected. 
 
 
Fertility Experiment #3 
 
Type of experiment 
 
 Measure residual effects of legumes on small grains yields 
 
Objectives of experiment 
 
1. Determine how long a 1, 2, 3 and 4 year old alfalfa sod will have an influence on 
yield of subsequent crops. 
2. Should nitrogen fertilizer be applied to the 2nd, 3rd, and 4th grain crop after alfalfa to 
obtain maximum yields that the rainfall and climate will permit? 
3. To increase grain yields, is it better to depend on the effects of residual legume 
nitrogen or to omit the legume and apply commercial nitrogen each year? 
 
Results 
 
 No results can be given because 1956 was the first crop year of the experiment, and the 
effect of legumes will not show up until next year. 
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Discussion 
 
 Forty pounds of phosphate will be applied to each plot each year.  The cropping 
sequence following alfalfa will be flax, spring wheat, oats and corn.  Vernal was the variety 
of alfalfa used. 
 
 Each year a new stand of alfalfa will be started on new plots, and all the old stands 
in the experiment will be maintained.  This procedure will be continued until 1960 when all 
the alfalfa will be plowed under and the residual fertility will be measured by planting each 
plot to grain crops for several years and recording the yield increases.  The residual effect 
of alfalfa will be compared to annual applications of commercial nitrogen on the grain crops 
beginning in 1960, after the alfalfa has been plowed. 
 
Fertility Experiment #4 
 
Type of experiment 
 
 Establishing stands and obtaining seed crops of bromegrass and alfalfa. 
 
Objectives of experiment 
 
1. Will fertilizer aid in obtaining stands of bromegrass and alfalfa? 
2. Compare stands of bromegrass and alfalfa when seeded with a nurse crop to 
stands obtained when seeded without a nurse crop. 
3. Will the seed yield of bromegrass and alfalfa be greater if the plantings are 
made in wide spaced rows and cultivated? 
4. Is the application of supplemental nitrogen necessary to obtain maximum 
bromegrass seed yields when the brome is planted in rows and cultivated? 
 
Discussion 
 
 The effect of fertilizer on establishing stands of bromegrass and alfalfa will be 
measured in the spring of 1957 by taking stand counts of the plants that survived the winter. 
 
 The effect of a flax nurse crop compared to no nurse crop for establishing stands of 
alfalfa will also be evaluated in the spring of 1957. 
 
 The experiment was set up to determine the advisability of using a flax nurse crop 
for establishing stands of bromegrass also, but because of the adverse conditions in the 
spring this cannot be done.  The bromegrass seedlings were dying rapidly, so the decision 
was made to cut the nurse crop in an attempt to conserve moisture and save the brome 
seedlings.  Many of them died anyway so some of the plots were reseeded.  This prevented 
getting data on value of nurse crop, but the plots will be in good shape in 1957 to go ahead 
with the primary objective-evaluation of row spacings and intertillage for obtaining 
bromegrass seed crops. 
 
 Three different row spacings were used; 7 inches, 21 inches and 35 inches. 
 
 On those plots receiving fertilizer, 100 lbs. per acre of 11-48-0 was applied to the 
bromegrass plots and 100 lbs. per acre of 0-48-0 was applied to the alfalfa plots.  The 
fertilizer was broadcasted in the spring on top of fall plowing and disced in. 
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NORTHEAST EXPERIMENTAL FARM COMMITTEE 
 
 
Member County  Address 
    
W. H. Schwanke (Chairman) Codington  Watertown-Route 4 
    
F. Morris (Secretary) Codington   Watertown 
    
W. Peterson Day  Lily 
    
Donald Vaddy Marshall  Britton 
    
Elmer Greseth Roberts  Sisseton 
    
Otto Beyer Grant  Revillo 
    
Oliver Heitsmeyer Hamlin  Estelline 
    
Alfred Skovly Deuel  Astoria 
    
Bob Myers Clark  Clark 
 
 
 
 
  
 
 
